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Rural counties and Native American Reservations often lack the resources and 
planning to respond to a hazardous material release which can cause catastrophic results.  
Many rural counties and Native American Reservations do not have close access to a fire 
department or medical facility, which would increase response times during a time of 
crisis.  Jurisdiction issues further complicate the matter since Native American 
Reservations are sovereign nations, causing their participation in statewide programs to 
vary from one Reservation to another.   
Thurston County, home to two Native American Reservations, served as a case 
study to perform a safety analysis for vehicles transporting hazardous material.  
Stakeholders within the county from tribal, county, and state levels were surveyed to 
determine jurisdiction, as well as awareness and preparedness in regards to a hazardous 
 
 
material release event.  It was concluded Thurston County is likely underreporting crash 
data, an issue common among Native American Reservations.  Even with underreported 
crash data, it was determined fatal crashes and crashes involving pedestrians or alcohol 
were overrepresented in Thurston County.  Using a crash tree analysis, it was also 
determined crashes involving vehicles transporting hazardous material occurred most 
often at highway intersections.  This finding was further confirmed by the kernel density 
analysis in GIS for crashes involving a vehicle transporting hazardous material within the 
state of Nebraska.  This analysis showed crash hot spots along Highway 77 between and 
including the villages of Walthill and Winnebago, as well as around the village of Pender.  
Based on the results of the crash tree analysis and GIS kernel density analysis, a number 
of countermeasures were identified using information obtained from the Crash 
Modification Factors Clearinghouse.  The countermeasures may decrease the likelihood 
of a crash.  Further research is recommended to identify if these issues are occurring on 
other Native American reservations in the United States and to identify and implement 
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Chapter 1 INTRODUCTION 
1.1 Background 
Risk assessments generally focus on areas with high populations and areas at risk 
of great economic loss as the result of natural or man-made disasters (10).  As a result, 
urban areas receive more planning and consideration because a greater number of people 
would be affected by a disaster (10).  Rural areas generally receive much less attention 
due to the small number of people affected by a disaster and the amount of funding 
available to these communities.  In many cases, these areas are also equipped with fewer 
resources such as fire and rescue departments, close access to emergency medical 
facilities, or adequate warning systems.   
In addition to rural areas, Native American Reservations can also fail to receive 
proper planning and attention.  Due to their sovereign status, their participation in 
statewide programs varies from Reservation to Reservation.  Alongside jurisdiction 
issues, many Native American Reservations, which will be referred to as Reservations for 
the remainder of this thesis, have economies that rely heavily on federal funding and are 
at the mercy of government programs and assistance to fund projects (15).  For these 
reasons, Reservations often lack planning and emergency preparation guides. 
Thurston County is a rural county in Nebraska and is home to the Omaha and 
Winnebago Reservations.  The goal of this thesis is to conduct a systemic safety analysis 
of the transportation of hazardous materials through Thurston County along highways 
and at-grade rail crossings.  This will be done by identifying areas within the county that 
are at an increased risk of a crash involving vehicles transporting hazardous materials on 
highway and railway networks, such as multi-vehicle crashes, run-off the road crashes, 
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at-grade crossings, and derailments. Suggestions will be made including countermeasures 
to reduce risk and increase community resilience.   
This thesis will include a risk assessment of Thurston County and a decision 
template.  Countermeasures that have the potential to decrease crash rates will be 
recommended.  The template produced as part of this thesis will allow other rural and 
Reservation communities to identify areas at an increased risk of a crash with a vehicle 
transporting hazardous materials on the transportation networks within their 
communities.  
1.2 Research Objectives 
  The objective of this research was to develop a methodology template to be used 
by rural and tribal counties to identify areas at an increased risk for tanker truck crashes.  
Countermeasures will be identified that can decrease the area’s hazardous material 
exposure risk.  This process of identifying areas at an increased risk was done by 
analyzing crashes and identifying factors common among crashes involving roadway 
vehicles transporting hazardous materials and crashes at at-grade rail crossings in rural 
counties across Nebraska.  Once these factors were identified, countermeasures were 
suggested to decrease the risk of a crash occurring.  When implemented, countermeasures 
should increase resilience for the communities by increasing safety and preparedness.  
Thurston County was examined with input from stakeholders including Nebraska 
Department of Transportation, Winnebago Tribal Police, Thurston County Emergency 
Manager, Bureau of Indian Affairs, and Thurston County Sheriff’s Department leaders 




To accomplish the objectives of this research, the following tasks were 
performed. 
1. Literature Review - An extensive literature review was conducted to ensure no 
relevant research related to this topic was missed.  A detailed analysis of the state 
of the practice and state of the art in systemic safety analysis was conducted.  
Thurston County has a unique jurisdiction and political structure because of the 
overlap of governing entities.  Therefore, great care was put into understanding 
the political structure and jurisdictions of the many relevant stakeholders in 
Thurston County including state, county, and tribal officials.  Classification 
standards and current practices in transportation of hazardous materials have also 
be reviewed.  Common countermeasures were identified to determine which 
countermeasures would serve as an appropriate suggestion based on the 
determined risk factors identified.   
2. Conduct a Survey on Community Awareness – A phone survey was conducted 
asking state and local officials about their agency’s role in responding to a 
hazardous material spill.  The goal of the survey was to get a sense of community 
preparedness and planning and to identify jurisdiction overlap as well as any 
vulnerable areas that require attention.  The results are presented and discussed in 
Chapter 4.  The raw survey results as well as a blank Survey are printed in 
Appendix A.     
3. Overview of Crash Data for Thurston County - Nebraska Department of 
Transportation (NDOT) crash data was obtained for the entire state of Nebraska 
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for the years 2000 to 2018 in the form of TXT files.  Statewide data, rather than 
just county data, was obtained to ensure the analysis was comprehensive.  
Statewide data was separated by county to allow for both intracounty and 
intercounty analysis.  The overview of the data is discussed in Chapter 3.   
4. Statistical Analysis of Factors that Contribute to Crashes - Once the crash data 
was obtained, graphs were generated to allow comparison across different crash 
types.  The goal was to identify trends that were then analyzed using crash trees.  
Additionally, a crash tree analysis was done to identify any trends or patterns in 
factors that contribute to crashes (for example: time of day, harmful event, surface 
type, or road alignment).  These factors identified as crash contributors were used 
to determine what countermeasures should be suggested.   
5. GIS Map Spatial Analysis to Identify Areas of the County that are High Risk for a 
Crash - In addition to the factors that could contribute to a crash, a map overlay of 
crash hotspots where crashes have already occurred was analyzed.  The 
combination of high volume of tanker trucks, factors that contribute to truck 
crashes, and areas where crashes have happened in the past were used to produce 
an accurate representation to identify areas at an increased risk of a tanker truck 
crash and that may require intervention.  The total transportation analysis was 
done in GIS using map overlays to clearly display results of areas with an 
increased risk of a crash. 
6. Identify Countermeasures - Based on the factors identified as contributing to 
crashes from the crash data analysis, countermeasures that have been identified to 
decrease crash potential in similar situations were recommended to decrease the 
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risk of a crash or severity of a crash in order to increase resiliency in the event of 
a crash.   
7. Design Template for Replication - Based on the literature review and test bed 
study of Thurston County, Nebraska, a hazardous material transportation risk 
assessment methodology template that can be used to replicate this process in 
other rural areas and Native American Reservations was developed.  This will 
serve to allow other counties to identify areas at an increased risk of hazardous 
material spills due to crash risk of tanker trucks and/or railroad versus vehicle 
crashes.  This is unlike the Nebraska Strategic Highway Safety Plan because this 
template focuses on hazardous material transportation on rural transportation 
networks and addresses the issues such as jurisdiction and crash reporting on 
Reservations. 
8. Conclusions and Recommendations – The final section of this report includes the 
final recommendations and conclusions. 
1.4 Document Layout 
This thesis is divided into eight chapters.  Chapter 1 is the introduction, providing 
background information as well as objectives and scope of the research.  Chapter 2 is the 
literature review.  Chapter 3 is the overview of crash data for Thurston County, as 
outlined in Task 3.  Chapter 4 is an overview of the community survey described in Task 
2.  Chapter 5 is a statistical analysis of crash data used to identify factors that contribute 
to crashes as outlined in Task 4.  Chapter 6 is an overview of GIS Spatial Analysis, as 
described in Task 6.  Chapter 7 Identifies countermeasures suggested to reduce the risk of 
a crash in areas identified as needing intervention in the previous chapters.  This chapter 
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covers Task 7.  Finally, Chapter 8 concludes with remarks and recommendations for 
going forward, as described in Task 9.  A final version of the Template, as described in 





Chapter 2 LITERATURE REVIEW 
2.1 Hazardous Material Background 
 The Environmental Protection Agency (EPA) defines hazardous materials as, 
“liquid, solid, contained gas, or sludge wastes that contain properties that are dangerous 
or potentially harmful to human health or the environment” (12).  The Federal Highway 
Administration recognizes 9 Hazardous Material Classes with several Divisions within 
the Classes as well as ORM-D or Other Regulated Material (13).  Section 5103 of the 
Federal Hazardous Materials Transportation Law defines hazardous materials with the 
following statement: 
“The Secretary of Transportation shall designate material (including explosive, 
radioactive material, infectious substance, flammable or combustible liquid, solid or 
gas, toxic, oxidizing, or corrosive material, and compressed gas) or a group or class of 
materials as hazardous when the Secretary determines that transporting material in 
commerce in a particular amount and form may pose an unreasonable risk to health 
and safety or property” (49 U.S.C. Subtitle III Chapter 51, Section 5103) (14). 
2.1.1 Hazardous Material Transportation 
 Hazardous materials in transport are labeled with a diamond shaped placard 
indicating their hazardous properties based on their Class and Division (13).  Table 2.1 






Table 2.1 Hazardous Materials Classification and Divisions 
Class 1: Explosives  
Division 1.1 Mass explosion hazard 
Division 1.2 Projection hazard 
Division 1.3 Predominately a fire hazard 
Division 1.4 No significant blast hazard 
Division 1.5 Very insensitive explosives 
Division 1.6 Extremely insensitive explosives 
Class 2: Gases  
Division 2.1 Flammable  
Division 2.2 Nonflammable 
Division 2.3 Poison 
Class 3: Flammable Liquids Liquid material with a flash point of not more than 60° 
C (140° F), or any material in a liquid phase with a flash 
point at or above 37.8° C (100° F) that is intentionally 
heated and offered for transportation or transported at or 
above its flash point in a bulk packaging 
Class 4: Flammable Solids spontaneously combustible materials; and materials that 
are dangerous when wet 
Division 4.1 Flammable solids 
Division 4.2 Spontaneously combustible 
Division 4.3 Materials dangerous when wet 
Class 5: Oxidizers  
Division 5.1 Oxidizers 
Division 5.2 Organic peroxides  
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Class 6: Poisons and Infectious 
Materials 
 
Division 6.1 Poisonous materials 
Division 6.2 Infectious materials 
Class 7: Radioactive Materials A material that spontaneously gives off ionizing 
radiation where the activity concentration or total 
activity exceeds the values specified for certain 
radionuclides in the HMR. 
Class 8: Corrosives A material, liquid, or solid that causes visible 
destruction or irreversible alteration to human skin; or a 
liquid that has a severe corrosion rate on steel or 
aluminum 
Class 9: Miscellaneous A material which presents a hazard during transport, but 
which is not included in any other hazard class (e.g., a 
hazardous substance or a hazardous waste) 
ORM-D Other Regulated 
Material 
A material which, although otherwise subjected to 
regulations, presents a limited hazard during 
transportation due to its form, quantity, and packaging 
Source: Federal Highway Administration. (2017, February 1). Traffic Incident 
Management in Hazardous Materials Spills in Incident Clearance. Accessed July 10, 
2019, from https://ops.fhwa.dot.gov/publications/fhwahop08058/20.htm 
 
2.1.2 Transportation of Hazardous Material through Nebraska 
 United States Highways 75 and 77 through Thurston County have an annual 
average daily truck traffic of 220 and 613, respectively (8).  In Nebraska, approximately, 
8.8% of commercial truck traffic contains hazardous materials (9).  The U.S Census 
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Bureau approximates that 11% of all truck freight nationwide is hazardous materials (13).  
This would suggest that on average, 74 to 92 trucks per day are hauling hazardous 
materials through Thurston County just on Highways 75 and 77.  In addition to the 
roadway truck traffic, a BNSF rail line is also running through the county carrying 
hazardous material.   
The Nebraska Commodity Flow Survey from 2012, gathered information from 
BNSF on the hazardous material railroad movements through the North East region of 
Nebraska based on hazardous material code, and carloads.  The North East region, seen 
in Figure 1, is defined as Antelope, Burt, Cedar, Cuming, Dakota, Dixon, Knox, 
Madison, Pierce, Stanton, Thurston, and Wayne counties (10).   
 
Figure 2.1 Counties that make up the North East region of Nebraska 
 
Table 2.2 shows the amount and hazardous material code for carloads reported by 
BNSF.  This data is slightly dated, from the year 2011, but it provides an indication of 
how much hazardous material is being transported through this region by rail.  A more 
recent report of this information has been requested from BNSF for materials being 
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transported through the village of Walthill.  This request must be submitted to BNSF by a 
local elected official or a local emergency responder.  Village Chairman, Michael Grant 
has requested this information and has agreed to share it for the purpose of this research, 
but at the time of this writing it has not been received.       














Combustible Liquid 699 
Mixed Liquid 198 
Source: Khattak, Aemal J., Rilett, Laurence, Mohlman, Carrie. Nebraska Transportation Center. Nebraska 
Commodity Flow Survey. (September 2013). 
2.2 Systemic Safety Analysis 
Although crashes on rural roads are often severe due to the vehicles involved 
traveling at higher speeds, they generally are not densely grouped, which allows any 
problematic areas that could be contributing to crashes to go unidentified (5).  The 
traditional method of identifying areas that have an elevated risk of crashes is to rely 
solely on crash rates.  While this method is useful in areas with egregious issues such as 
poor sightlines, blind corners, or poor pavement markings, a need exists, especially in 
rural areas, to be proactive and better identify problem areas and risk factors rather than 
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just reacting to high crash rates (5).  Risk factors can include traffic volumes or roadway 
features such as number of lanes, speed, roadway orientation, or medians (5). 
The Federal Highway Administration defines a systemic safety approach as, 
“widely implemented improvements based on high-risk roadway features correlated with 
specific severe crash type.  This approach provides a more comprehensive method for 
safety planning and implementation that supplements and compliments traditional site 
analysis,” (5).  There are three basic elements to systemic safety analysis.  They are, 1) 
selecting locations and countermeasures, 2) balancing systemic and traditional safety 
analysis method implementation, and 3) evaluating and reflecting on the effectiveness of 
the systemic approach.  For the interest of this thesis, the focus will be on Element 1, 
selecting locations and countermeasures.  Within the element of selecting locations and 
countermeasures, there are several sub-elements such as, identifying crash type and risk 
factors, selecting candidate locations, and selecting countermeasures (6). 
2.3 Hazard Mitigation Plans  
Hazard Mitigation plans are adopted to identify vulnerabilities to natural and 
man-made hazards within a jurisdiction.  The Federal Emergency Management Agency 
requires public entities have current Hazard Mitigation Plans to be eligible to receive 
Federal funding for mitigation projects (1).  These plans are put together after several 
coordinated, open forum meetings seeking community input to ensure the concerns of 
citizens are addressed within the plan in response to the statistical likelihood of each 
hazard based on historical data.  Participation in Hazard Mitigation Plans is optional, and 
it is the responsibility of each community to opt in and manage their own plans on a 
county or village level, although generally plans are written for a Natural Resource 
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District.  During the Papio-Missouri River Natural Resource District (NRD) Multi-
Jurisdictional Hazard Mitigation Plan, Thurston County, including the villages of 
Winnebago and Walthill, developed their own specific plans, which are all included in 
the Appendix of the NRD plan (1).    
2.4 Native American Reservations 
Several studies on crash reporting on Native American Reservations have been 
done nationwide.  Through the analysis of these studies, an underlying theme of 
underreported crashes is identified (38).  There are several potential reasons as to why 
Native American Reservations tend to have underreported motor vehicle crash records.  
Underreporting of crashes is problematic because state and federal agencies rely heavily 
on crash statistics to fund safety improvement programs.  If Native American 
communities have incorrect crash statistics, then they may not receive the funding 
required to improve safety in their communities.  Due to their status as sovereign nations, 
they are not under the same state statutes that require other agencies, such as city and 
county law enforcement, to record crashes using the state crash reporting sheet and to 
report every crash to the state database (39).  Some Reservations have their own Tribal 
law enforcement agencies, but these agencies are often understaffed.  In 2008, nationwide 
there was reportedly 1.3 sworn tribal police officers for every 1,000 tribal residents (40).  
A study done observing the nine Native American Reservations within South Dakota 
identified eight barriers to crash reporting on the Reservation.  Those barriers are listed in 





Table 2.3 List of barriers to crash reporting on Reservations 
Lack of Training It was found that Tribal officers were taking separate 
training from the rest of the State’s law enforcement 
officers.  As a result, it was concluded Tribal officers are 
not trained in filling out crash reports. 
Vehicles Moved It was found individuals involved in motor vehicle 
crashes would sometimes move their vehicles before law 
enforcement arrived either to avoid documentation or to 
clear the scene.  This was identified as a barrier because 
moved vehicles make it impossible for law enforcement 
to properly document the crash. 
Understaffed Law 
Enforcement 
Researchers found understaffing makes it difficult to train 
new officers and as a result causes aspect of the job, such 
as report writing, to become less of a priority when there 
are more pressing matters. 
Crash Reports Are Not 
BIA Standard Practice 
It was reported to researchers that the BIA currently 
requires incident reports, but not crash reports.   
Lack of Feedback on 
Submitted Forms 
It was found that if a crash form is submitted to the state 
and is incomplete or incorrect there is a lack of feedback 
to correct those mistakes. 
Non-Compatible Systems It was found that there is no standard crash record 
software; this means in some cases; files cannot be 
transferred directly between agencies. 
Tribal Data Systems Are 
Inadequate 
It was reported to researchers that most BIA and tribal 
law enforcement agencies experience a lack of 
satisfactory hardware, software, and technical support. 
Political Concerns It was reported to researchers that a concern exists on 
some Reservations that data collected will be used to 
criticize tribal governments rather than just improve 
public safety. 
Source: Bailey L, Huft D. Improving Crash Reporting. Transportation Research Record: 
Journal of the Transportation Research Board. 2008;2078(1):72–9.  
One result of underreporting crashes is a skewed ratio of fatal crashes to total 
crashes.  In 2005, Rosebud Sioux Reservation in South Dakota, reported nearly 50% of 
all crashes were fatal.  After a team of researchers collected detailed crash data from the 
15 
 
public safety agencies on the Reservation, fatal crashes made up less than 10% of the 
total number of crashes reported on the Rosebud Sioux Reservation.  While still high, this 
number was much closer to the state average of 1% (39).   
Nationwide, motor vehicle mortality rates are decreasing.  This is true among both 
Native Americans and non-Native Americans, but the rate at which the mortality rate is 
falling is different for Native Americans versus non-Native Americans.  For non-Native 
Americans, the mortality rate is decreasing faster than it is for Native Americans, which 
widens the mortality gap between Native Americans and non-Native Americans (41).  As 
previously mentioned, lack of passenger restraint system use, such as seatbelts or car 
seats, is one of the leading factors contributing to high motor vehicle mortality rates 
among Native Americans.  One study found the strongest predictor of a passenger 0-19 
years of age being unrestrained during a crash was whether or not the crash occurred on 
Native American land (41).  Another strong predictor of restraint use by a passenger age 
0-19 was driver seatbelt use (41).  In 2014, the seatbelt use rate was 87% nationwide 
(42).  A study conducted across 17 different Native American Reservations found the 
average seatbelt use rate to be 77.7%.  This value ranged from 49% and 92.6% from 
Reservation to Reservation (27). 
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2.5 Thurston County Background 
 
 
Figure 2.2 Map of counties in Nebraska, Thurston County highlighted in red 
Thurston County is located in the northeast region of Nebraska.  It is a rural 
county with a population of 6,940 and a total area of 396 square miles (1).  It can be seen 
in Figure 3 that the Omaha Reservation and the Winnebago Reservation are both located 




Figure 2.3 Thurston County 
The Winnebago Reservation is located entirely within Thurston County.  The total 
area of the Winnebago Reservation is approximately 43 square miles (19).  The Bureau 
of Indian Affairs estimates the total enrolled members of the Winnebago Tribe of 
Nebraska is 4,192, but due to not all enrolled members living on the Reservation and not 
all the people living on the Reservation being enrolled members of the Winnebago Tribe 
of Nebraska, the actual population is estimated to be about 2,600 (18). 
The Omaha Reservation is in Thurston County, and small parts also span into 
Cuming County, Burt County, and across the Missouri River into Iowa (20).  The total 
area of the Omaha Reservation is approximately 307 square miles and the total number of 
enrolled members for the Omaha Tribe of Nebraska is 5,427 (20) (16).  Not all enrolled 
members live on the reservation, and not all the people living on the reservation are 
enrolled members of the Omaha Tribe of Nebraska, making the actual population to be 
about 5,000 for the Omaha Reservation (17).     
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Figure 2.3 is a map of Thurston County highlighting the highways, railroads, and 
villages.  United States Highways 75 and 77 run through the county.  US 77 is part of 
Nebraska’s Priority Commercial Highway System, which is designed to carry high traffic 
volumes with an emphasis on commercial vehicles (4).  In addition to roadway travel, 
there is also a BNSF railroad line that runs through the county through the villages of 
Walthill, Winnebago, and Rosalie.  
2.5.1 Thurston County Stakeholders - Political Boundaries 
The villages of Winnebago, Thurston, and Emerson are located on the Winnebago 
Reservation.  The villages of Walthill, Pender and Rosalie are within the bounds of the 
Omaha Reservation.  Also, on the Omaha Reservation is the unincorporated community 
of Macy which serves as the Tribal Headquarters for the Omaha Tribe of Nebraska (17).   
Due to the village of Walthill and the village of Winnebago’s location relative to 
US Highways 77 and 75, respectively and the BNSF railroad, they are at a higher risk of 
exposure to hazardous materials.  Within the Appendix of the Papio-Missouri River 
Natural Resource District Multi-Jurisdictional Hazard Mitigation Plan, it is broken down 
by County.  Thurston County has their own Hazard Mitigation plan that is then broken 
down into the participating villages, Winnebago and Walthill.  In the Hazard Mitigation 
plans for the villages of Winnebago and Walthill, both communities identified 
transportation of hazardous materials as a high priority concern.  Within the Thurston 
County section of the Hazard Mitigation Plan, hazard mitigation projects are identified to 
address this concern. They are to conduct exercises to better train first responders for the 
event of a spill, and to provide educational material to the residents that live along the 
transportation routes.  Walthill identified similar mitigation strategies within their village 
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Hazard Mitigation Plan with the addition of vehicle barriers.  Winnebago installed 
railroad crossing arms as a mitigation strategy to combat potential vehicle versus train 
crashes at at-grade crossings which was identified in their village Hazard Mitigation Plan 
(1).   
A special needs population is defined as the population of people that would 
require more time in the event of an evacuation or disaster response (2).  This population 
is the young, elderly, handicapped, and people with low economic status (2).  It may be 
seen in Table 2.3 the median household income in the village of Walthill and the village 
of Winnebago are 50% and 23% lower than the median income for the state of Nebraska.  
Thurston County has a median income 20% lower than the state of Nebraska.  
Additionally, 99 (4.8%) of occupied housing units within the county reported having no 
telephone service available and 210 (10.2%) housing units reported having no available 
vehicles (3).  These factors could indicate this county has a higher number of individuals 
falling under the special needs population classification and require additional resources 
when responding to an emergency situation. 
Table 2.4 Economic Indicators of Thurston County and Nebraska 






Median Household Income 
(Percent lower than State of 
NE) 
$25,833 (50%) $39,712 (23%) $41,400 (20%) $51,672 
Per Capita Income (Percent 
lower than State of NE) 
$11,271 (58%) $17,106 (36%) $17,106 (36%) $26,899 
Median Home Value 
(Percent lower than State of 
NE) 
$27,800 (78%) $68,500 (47%) $68,500 (47%) $128,00 
Median Rent (Percent lower 
than State of NE) 
$494 (30%) $475 (33%) $475 (33%) $706 
Source: Papio-Missouri River NRD Multi-Jurisdictional Hazard Mitigation Plan, Table WIN.5 and WLT.5 
20 
 
 The low economic conditions compared to the rest of the state experienced by some 
residents of the county, such as lack of available transportation, lack of communication 
services such as telephone service, or lower than State median income and home value, 
create problems that are often not addressed in traditional hazard planning guides and 
create a greater need for additional planning and mitigation strategies.   
Obtaining comprehensive and accurate crash data for Reservations is often 
challenging since Nebraska State Crash reports do not have to be filed because tribes are 
sovereign nations.  In other words, they do not fall under the jurisdiction of State Police.  
Many tribes have their own Tribal Police that will handle crashes.  For more serious 
crashes that may require further investigation or criminal charges, the Tribal Police may 
investigate with the assistance of the Federal Bureau of Investigations (FBI), Bureau of 
Indian Affairs (BIA), and Department of Criminal Investigations (DCI) (21).   
Within the Omaha Reservation, it is common practice for traffic level offenses to 
be handled by the Thurston County Sheriff’s Department or the Nebraska State Patrol.  
Any investigation that is above a traffic level offence involving Native Americans can 
then be handled by the Federal Agencies (FBI, BIA, DCI).  As a result, State Crash 
reports may be provided in the event of a low-level traffic offense but might not be 
provided in a more serious offense in which a federal agency handles the investigation.   
The Winnebago Reservation has their own Winnebago Tribal Police.  A 
preliminary analysis of the crash data, provided by Nebraska Department of 
Transportation, indicated there are very few crashes in Thurston County recorded as 
being reported by the Winnebago Tribal Police (WTP).  Most crashes are listed as being 
investigated by City Police, State Patrol, or County Sheriff, for crashes within Thurston 
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County.  Within the crash data, a fourth investigating agency option is occasionally 
listed; Other Agency.  By comparing the crash location and severity of crashes listed as 
being investigated by Other Agency, nearly all crashes occurred in or near the Village of 
Winnebago and were listed as Property Damage only with a few exceptions of Visible or 
Possible Injury listed for severity.  It is hypothesized that on the Winnebago Reservation, 
the WTP handle crashes involving property damage or low severity injury.  Anything 
more severe is investigated and reported by the County Sheriff’s Department or Nebraska 




Chapter 3 OVERVIEW OF CRASH DATA 
 Crash data was obtained from the Nebraska Department of Transportation 
(NDOT) for the entire state of Nebraska for the years 2000 to 2018.  The data was 
formatted so analyses could be conducted at the state and county level.  The data was 
provided in the form of TXT files.  This data was imported into an Excel spreadsheet to 
be organized and analyzed.  This chapter provides a detailed analysis of the crash data for 
Thurston County. 
3.1 Reported Crashes Statewide  
Crash data for the state of Nebraska for the years 2000 to 2018 was provided by 
the Nebraska Department of Transportation.  NDOT collects and maintains this data, in 
part, because state and federal public safety funding assistance is based largely on crash 
records (31).  Figure 3.1 shows a histogram of the reported crashes for the state of 
Nebraska each year from 2000 to 2018.  There is a slight decrease in crashes from year to 
year, resulting in an average annual decrease of 1% in the number of reported crashes.   
Figure 3.2 shows a histogram of the fatal crashes for the state of Nebraska each year from 
2000 to 2018.  Similar to the total number of crashes, there is also a 1% decrease in the 





Figure 3.1 Statewide crashes reported from 2000 to 2018 
 
Figure 3.2 Statewide fatal crashes reported from 2000 to 2018 
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3.2 Reported Crashes in Thurston County  
Nebraska Department of Transportation lists 23 counties as their Fiscal Year 2021 
Priority Counties.  The designation of a county as a “priority county” is based on the 
previous five years of fatal and disabling or visible injury crash rates in comparison to the 
state crash rate.  The ranking is based on metrics related to alcohol use, vehicle restraint 
use, teen drivers, and speed (26). Thurston County was not included in any of the Priority 
County list from 2012 to 2022.  The Priority County Lists for those years are available 
for review in Appendix D.  
 Figure 3.3 shows a histogram of the number of total reported crashes and the 
number of fatal crashes for Thurston County from 2000 to 2018.  It can be seen in Figure 
3.3 there is a considerable decrease in the number of reported crashes from 2012 to 2018 
and the number of reported crashes tends to decrease with time.  The largest number of 
crashes was 160 in 2002 and the smallest number was 55 in 2017.  From 2000 to 2011 
the average annual number of reported crashes was 130.9 and the average annual number 
of fatal crashes was 1.4.  From 2012 to 2018 the average annual number of crashes was 
71.9, which was a decrease of 45%.  Interestingly, during that same time the average 
annual number of fatal crashes was 3.3, which was an increase of 132%.  On the surface, 
the decrease in crashes is excellent news.  The low level of reported crashes also explains 
why Thurston County has not been identified as a priority county (e.g. it is not eligible 





Figure 3.3 Total number of reported crashes and fatal crashes in Thurston County from 
2000 to 2018 
Figure 3.4 shows a scatter plot of the annual number of reported crashes in 
Thurston County. A trendline based on the data from 2000 to 2011 was calculated using a 
linear regression.  This trend line was then extended to 2018.  The actual number of 
reported crashes is below the trendline for every year 2012 to 2018.   
 





































Figure 3.4 Reported crashes with 2000 to 2011 trendline 
Figure 3.5 shows a scatter plot of the annual number of reported fatal crashes in 
Thurston County.  A trendline, developed using a linear regression based on data from 
2000 to 2011, is also shown, and has been extended to 2018.  The actual number of 
reported fatal crashes is above the trendline for every year 2012 to 2017, with 2018 



























Figure 3.5 Fatal crashes with 2000 to 2011 trendline 
When submitting a crash report, responders must fill an information field titled 
Investigating Agency.  For the data provided by NDOT, the potential inputs for this data 
field are City Police, Nebraska State Patrol, County Sheriff, Other Agency, and Not 
Investigated.  A preliminary analysis of the crash data, provided by Nebraska Department 
of Transportation, shows most crashes are listed as being investigated by City Police, 
State Patrol, or County Sheriff, for crashes within Thurston County.  Within the crash 
data, a fourth investigating agency option is occasionally listed; Other Agency.  By 
comparing the crash location and severity of crashes listed as being investigated by Other 
Agency, nearly all crashes occurred in or near the Village of Winnebago. It is assumed on 
the Winnebago Reservation Other Agency refers to the Tribal Police.  There were many 
listed as Property Damage Only with a few exceptions that listed Visible Injury or 
Possible Injury under severity.  Based on these statistics, it is hypothesized on the 
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property damage or low severity injury.  Anything more severe is investigated and 
reported by the County Sheriff’s Department or Nebraska State Patrol.  Although there 
are no cities within Thurston County, City Police is still used to identify village law 
enforcement agencies, such as the Pender Police Department.  Crashes listed as Not 
Investigated most often involve only property damage.  This indicates that a crash report 
was still filed even though law enforcement did not investigate the incident.  This is 
discussed further in Chapter 4.  
The Omaha Reservation also has a Tribal Police force.  Based on the crash data, 
only 10 crashes were reported from 2000 to 2018 that were listed as being investigated by 
Other Agency and had a crash location within the Omaha Reservation.  All 10 crashes 
took place from 2000 to 2009.  Based on this information, it is hypothesized the Omaha 
Tribal Police generally do not handle crashes within their jurisdiction, and other agencies 
such as Nebraska State Patrol and Thurston County Sheriff’s Department investigate 
crashes that occur on the Omaha Reservation.   
 Figure 3.6 shows a bar chart of the number of reported crashes in Thurston 
County disaggregated by investigating agency.  The most notable difference in number of 
crashes being reported by investigating agency between 2000 to 2011 and 2012 to 2018, 
is the number of crashes being reported by Other Agency, City Police and crashes 
reported as Not Investigated.  From 2000 to 2011 the average annual number of crashes 
reported by Other Agency was 17.6 and the average annual number of crashes reported 
by City Police was 22.3.  From 2012 to 2018 the average number of crashes reported by 
Other Agency was 1.1, which was a decrease of 94%, and the average annual number of 
crashes reported by City Police was 5.9, which was a decrease of 74%.  From 2000 to 
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2011 the average annual number of reported crashes reported as Not Investigated was 
18.3. From 2012 to 2018 the average annual number of reported crashes Not Investigated 
was 3.4, which was a decrease of 81%.  In addition to the 74%, and 94% decrease in 
reported crashes by City Police and Other Agency, respectively, Nebraska State Patrol 
also had a decrease of 47% in the average annual number of crashes they reported, and 
the Thurston County Sheriff’s Department had a decrease of 8% between 2000 to 2011 
and 2012 to 2018.  
 
Figure 3.6 Reported Crashes from 2000 to 2018 by investigating agency 
Table 3.1 also shows the annual number of crashes reported by agency as well as the 
averages from 2000 to 2011 and 2012 to 2018.   
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Table 3.1 Reported crashes from 2000 to 2018 by investigating agency 
Year State Patrol Sheriff City Police Other Agency Not Investigated 
2000 6 74 42 18 15 
2001 7 62 34 11 31 
2002 17 65 42 11 25 
2003 8 62 34 26 15 
2004 11 35 20 21 26 
2005 10 48 5 23 27 
2006 28 37 30 13 25 
2007 6 63 11 26 17 
2008 8 63 14 16 18 
2009 8 79 9 26 21 
2010 12 77 12 8 4 
2011 5 67 14 12 11 
2012 5 55 12 6 4 
2013 8 56 6 1 6 
2014 8 53 4 1 1 
2015 8 73 9 0 4 
2016 3 52 4 0 3 
2017 6 45 1 0 3 
2018 1 57 5 0 3 
Average 2000 - 
2011 10.5 61.0 22.3 17.6 18.4 
Average 2012 - 
2018 5.6 55.9 5.9 1.1 3.4 
 
These numbers would suggest the overall 45% decrease in total reported crashes 
are primarily the result of (1) the 74% and 94% decrease in crashes being reported by the 
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City Police and Other Agency and (2) the 81% decrease in the number of crashes being 
reported as Not Investigated.   
The total number of reported crashes in Thurston County decreased by 45% and 
the annual average number of fatal crashes increased by 132% between 2000 to 2011 and 
2012 to 2018.  Statewide, the average annual number of reported crashes only decreased 
by 12% and the average annual number of fatal crashes decreased by 9% over that same 
time period.  It is hypothesized the reduction in crashes was not caused by improved 
safety, but rather less involvement by city police and other agencies, as well as fewer Not 
Investigated crashes being reported.   
 
3.3 Similar County Comparison  
 The goal of this section is to identify which counties are similar to Thurston 
County and to see if these counties had similar crash statistics.  The first step was to 
conduct a similarity analysis in Arc GIS Pro.  A similarity analysis is done by comparing 
Candidate Features to Input Features.  Within the features, Attributes of Interest are 
selected, and an average of the similarity of the Attributes of Interest is used to determine 
how similar the Input Features are to the Candidate Feature (28).   
The similarity analysis was done using Nebraska 2010 census data for Thurston 
County as the Candidate Feature, and Nebraska 2010 census data for the rest of the state 
as the Input Features.  Due to data limitations of what information was available in the 
census data sheet, lane miles were not considered in this analysis. In the event this 
information became available and the analysis was run again, different counties could 
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potentially be selected as most similar.  Table 3.2 shows the attributes from the 2010 
Census data chosen for the Similarity Analysis.  The performed similarity analysis ranked 
the top 10 counties with attributes most similar to Thurston County.  This analysis was 
done by squaring the sum differences of each potential candidate based on their ranked 
attribute value (28).  The results were then ranked from most similar to least similar.  A 
similarity index closest to 0 indicates most similar and as the similarity index increases, 
the county is less similar.   
Table 3.2 Attributes for Similarity Analysis 
Total Population  
Median Age 
Total Number of Houses 
Median Household Income 
Median Home Value 
Shape Area (Sq. Mi) 
 
3.3.1 Similar County Comparison Results 
 The numerical results of the Arc GIS similarity analysis can be seen in Table 3.3.  
For conciseness, only the top three most similar counties were considered for further 
analysis.  Dixon County, Nemaha County, and Johnson County were determined to be the 
three most similar counties to Thurston County.  Thurston County has a much lower 
median age than that of the three most similar counties, but all other factors are relatively 





























0 0 Thurston  6907 28.9 2054 39,048 67,100 396 
1 946 Dixon 6000 40.1 2389 42,388 75,200 483 
2 1655 Nemaha 7249 41.7 3024 42,534 78,200 409 
3 1835 Johnson 5211 43.1 1980 42,083 76,400 377 
4 2335 Nance 3755 44.7 1528 41,610 60,200 448 
5 2733 Clay 6554 43.1 2621 42,909 73,700 573 
6 2971 Greeley 2542 42.3 965 41,181 52,100 570 
7 3512 Merrick 7784 42.1 3145 46,116 78,900 494 
8 3626 Stanton 6207 39.4 2419 47,713 87,800 431 
9 3985 Valley 4284 47.0 1913 38,588 72,900 570 
10 4150 Wayne 9573 28.3 3316 45,000 102,400 443 
 
The geographic location of the top 10 most similar counties are shown in Figure 
3.7.  Dixon County boarders Thurston to the northwest and Johnson and Nemaha are 
located in the southeast corner of Nebraska.  All counties are similar in size ranging from 
377 square miles to 486 square miles.  They also may be classified as rural with average 





Figure 3.7 Similarity Analysis Results 
The crash data was analyzed for the three most similar counties, Dixon, Nemaha, 
and Johnson.  A side-by-side comparison of the annually reported crash rates for 
Thurston County and the three most similar counties can be seen in Figure 3.8.  There is 
an overall decreasing trend in the number of annual crashes reported for all four counties.  
However, Thurston County reported the most dramatic decrease between 2000 to 2011 
and 2012 to 2018 with a 45% decrease in the average annual number of reported crashes.  
For that same period, Dixon County’s average annual number of reported crashes 
decreased by 33%, Nemaha County decreased by 29%, and Johnson County decreased by 
28%.  Also notable is the average annual number of fatal crashes reported in Thurston 
County increased between 2000 to 2011 and 2012 to 2018 by 132%.  In contrast, the 
average annual number of fatal crashes reported in that same period decreased by 71% in 
Dixon County, decreased by 16% in Nemaha County, and decreased by 22% in Johnson 
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County.  The annual number of reported crashes for Thurston County and the three 
similar counties as well as the average annual number of cashes from 2000 to 2011 and 
2012 to 2018 can also be seen in Table 3.4 in tabular format.   
 
Figure 3.8 Reported crashes in Thurston County and similar counties from 2000 to 2018 
 
Table 3.4 Reported crashes in Thurston County and similar counties from 2000 to 2018  
Year Thurston Dixon Johnson Nemaha 
2000 155 127 162 258 
2001 145 138 171 273 
2002 160 115 163 250 
2003 145 116 156 230 
2004 113 113 97 173 
2005 113 106 79 162 
2006 133 84 105 163 
2007 123 91 86 148 


















Thurston Dixon Johnson Nemaha
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2009 143 106 82 154 
2010 113 116 61 163 
2011 109 104 79 152 
2012 82 75 69 139 
2013 77 77 64 125 
2014 67 63 69 153 
2015 94 74 81 138 
2016 62 82 85 144 
2017 55 81 95 120 
2018 66 62 86 128 
Average (2000-2011) 130.92 109.83 109.08 190.17 
Average (2012-2018) 71.86 73.43 78.43 135.29 
 
 As was done in Figure 3.4 for Thurston County, a linear regression trendline for 
reported crashes from 2000 to 2011 was added to the scatter plots for the three most 
similar counties.  These trendlines were extended to 2018, and the actual number of 
reported crashes for 2012 to 2018 was then plotted.  The scatter plot for Dixon County is 
shown in Figure 3.9.  Reported crash data from 2012 to 2018 is slightly below the 




Figure 3.9 Dixon County Crash Data with 2000-2011 trendline 
The scatter plot with trendline for Johnson County can be seen in Figure 3.10.  
Contrary to the plots for Thurston and Dixon County, Johnson County’s reported crash 
data for 2012-2018 is above the trendline.  This would indicate that crashes were 
decreasing from 2000 to 2011 but have since leveled off or even slightly increased.  The 
trendline indicates the expected number of crashes would reach zero in 2016 and would 
be negative in 2017.  Obviously, this is impossible and illustrates the problem of 
extrapolating linear regression trendlines.  Alternatively, a second order polynomial 
trendline was used for all four scatterplot analyses to account for rebounding crash 
numbers.  It was found a second order polynomial tended to better capture the 
relationship between annual crashes and time.  Those figures are available for review in 

























Figure 3.10 Johnson County Crash Data with 2000-2011 trendline 
The scatter plot with trendline for Nemaha County can be seen in Figure 3.11.  
Similarly to Johnson County, all of Nemaha County’s crash data from 2012 to 2018 is 
above the trendline.  Based on this analysis, there is further evidence that Thurston 





















Figure 3.11 Nemaha County Crash Data with 2000-2011 trendline 
The annual number of fatal crashes in Thurston County and the three most similar 
counties can be seen in Figure 3.12, and in tabular format in Table 3.5.  Thurston County 
has more fatal crashes annually than any of the three most similar counties for 9 out of 19 
years analyzed.  In addition, the average annual number of fatal crashes in Thurston 
County is 2.11, which is 0.74 greater than Nemaha County (1.37), but nearly triple that of 






















Figure 3.12 Annual number of reported fatal crashes in Thurston County and similar 
counties 
Table 3.5 Annual number of reported fatal crashes in Thurston County and similar 
counties 
Year Thurston Dixon Johnson Nemaha 
2000 0 2 1 5 
2001 0 0 0 5 
2002 2 1 0 0 
2003 2 2 2 0 
2004 0 0 1 1 
2005 3 2 2 2 
2006 7 1 1 1 
2007 0 1 2 0 
2008 0 4 1 3 
2009 3 2 0 1 
2010 0 1 0 0 




















Thurston Dixon Johnson Nemaha
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2012 3 1 1 0 
2013 3 1 1 1 
2014 5 0 0 0 
2015 3 1 0 2 
2016 3 0 2 3 
2017 6 0 1 0 
2018 0 0 0 2 
Average  2.11 1.11 0.84 1.37 
 
Figure 3.13 shows the annual percent comparison of fatal crashes to total crashes in 
Thurston County and each of the three most similar counties.  As expected, due to the 
decrease in overall reported crashes in Thurston County, and the increase in fatal crashes, 
Thurston County has a significant increase in the percent of fatal crashes per all reported 
crashes, increasing from 1% for 2000 to 2011, to 5% for 2012 to 2018.  None of the other 
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Figure 3.13 Percent fatal crashes per all crashes in Thurston County and similar counties 
 
Table 3.6 Percent fatal crashes per all crashes in Thurston County and similar counties 
Year Thurston Dixon Johnson Nemaha 
2000 0% 2% 1% 2% 
2001 0% 0% 0% 2% 
2002 1% 1% 0% 0% 
2003 1% 2% 1% 0% 
2004 0% 0% 1% 1% 
2005 3% 2% 3% 1% 
2006 5% 1% 1% 1% 
2007 0% 1% 2% 0% 
2008 0% 4% 1% 2% 
2009 2% 2% 0% 1% 
2010 0% 1% 0% 0% 
2011 0% 2% 1% 0% 
2012 4% 1% 1% 0% 
2013 4% 1% 2% 1% 
2014 7% 0% 0% 0% 
2015 3% 1% 0% 1% 
2016 5% 0% 2% 2% 
2017 11% 0% 1% 0% 
2018 0% 0% 0% 2% 
Average (2000-2011)  1% 1% 1% 1% 
Average (2012-2018) 5% 0% 1% 1% 
 
Figure 3.14 shows the annual crash rate per person for each county.  There is an 
overall negative trend in this data indicating the number of crashes happening per year is 
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decreasing even as the annual population changes year to year.  This data can also be 
seen in tabular format in Table 3.7.   
 
Figure 3.14 Crash rate per person in Thurston County and similar counties 
Table 3.7 Crash rate per person in Thurston County and similar counties 
Year Thurston Dixon Johnson Nemaha 
2000 0.022 0.020 0.036 0.034 
2001 0.020 0.022 0.039 0.037 
2002 0.023 0.019 0.033 0.035 
2003 0.020 0.019 0.031 0.033 
2004 0.016 0.019 0.018 0.025 
2005 0.016 0.017 0.015 0.023 
2006 0.018 0.014 0.020 0.023 
2007 0.017 0.015 0.017 0.021 
2008 0.017 0.016 0.013 0.022 
2009 0.020 0.017 0.016 0.023 



























Thurston Dixon Johnson Nemaha
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2011 0.016 0.017 0.015 0.021 
2012 0.012 0.013 0.013 0.019 
2013 0.011 0.013 0.012 0.017 
2014 0.010 0.011 0.013 0.021 
2015 0.013 0.013 0.015 0.020 
2016 0.009 0.014 0.016 0.021 
2017 0.008 0.014 0.018 0.017 
2018 0.009 0.011 0.017 0.018 
Average (2000-2011) 0.018 0.018 0.022 0.027 
Average (2012-2018) 0.010 0.013 0.015 0.019 
 
The average annual number of reported crashes can be seen in Figure 3.15.  
Thurston, Dixon, and Johnson County all have a very similar average annual number of 
reported crashes.  The average annual number of reported crashes for those three counties 
is within the 90% confidence interval of one another.  The average number of crashes for 
Nemaha County is much higher with an average number of reported crashes of 170 and a 
90% confidence interval lower bound of 152.  The statewide average annual number of 
reported crashes was calculated by taking the annual number of reported crashes and 
subtracting the crashes from Thurston, Dixon, Johnson, and Nemaha counties as well as 
Douglas and Lancaster County to account for Lincoln and Omaha, and then dividing by 
87, the total number of remaining counties in the state.  The average annual number of 
crashes statewide is significantly higher, at 302, than the average annual number of 
crashes in the other four counties.  Tabular results of the averages and confidence 




Figure 3.15 Average annual crashes of Thurston County, similar counties, and statewide 
without Thurston and similar counties and metro counties with 95% confidence interval 
 
Table 3.8 Average annual crashes of Thurston County, similar counties, and statewide 
without Thurston and similar counties and metro counties with 95% confidence interval 
Average Annual Reported Crashes 
  Thurston Dixon Johnson Nemaha Statewide 
Upper Confidence Interval 125 106 115 192 321 
Average 109 96 98 170 302 
Lower Confidence Interval 93 86 81 148 282 
 
Although the average annual number of crashes is very similar between Thurston, 
Dixon, and Johnson; and much higher is Nemaha, the average annual number of fatal 
































average annual number of fatal crashes for Thurston County and the three most similar 
counties can be seen in Figure 3.16.  Thurston County has nearly double the average 
annual number of fatal crashes of Dixon and Johnson counties.  The same method was 
used to calculate the statewide average annual number of fatal crashes and the statewide 
annual average total number of crashes.  Thurston County is slightly above the statewide 
average for fatal crashes even though, as discussed in Figure 3.15, the total annual 
average number of crashes is significantly smaller.  Tabular results of the averages and 
confidence intervals are shown in Table 3.9. 
 
 
Figure 3.16 Average annual fatal crashes of Thurston County, similar counties, and 
statewide without Thurston and similar counties and metro counties with 95% confidence 
interval 





























Table 3.9 Average annual fatal crashes of Thurston County, similar counties, and 
statewide without Thurston and similar counties and metro counties with 95% confidence 
interval 
Average Annual Reported Fatal Crashes 
  Thurston Dixon Johnson Nemaha Statewide 
Upper Confidence Interval 3.15 1.6 1.2 2.14 2.06 
Average 2.11 1.11 0.84 1.37 1.90 
Lower Confidence Interval 1.07 0.62 0.48 0.6 1.74 
 
3.4 Overview of Crash Data Conclusions 
 Nebraska uses statistics on county crash rates of fatal, incapacitating injury, and 
non-incapacitating injury crashes per 100 million miles per county to determine which 
counties are identified as “Priority Counties” for the fiscal year (26).  Thurston County 
did not make the list for any year from 2012 to 2022, even though fatal crashes make up 
such a disproportionate number of their total crashes.  When a county is identified as a 
“Priority County”, they become top priority for funding projects or activities aimed at 
reducing fatal and serious injury crashes, focusing on those involving alcohol, seatbelt 
use, youth, and speed (26).  If it is the case that Thurston County is in fact underreporting 
crashes, they could be missing out on public safety funding for projects and activities that 
would make their roads safer.   
It has been identified in numerous studies that Native American Reservations face 
many barriers to crash reporting and often underreport their total number of crashes yet 
states with Native American Reservations still rely on reported crash data to determine 
public safety funding needs.  As a result, Native Americans are still more likely to die as 
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a result of a motor vehicle crash than any other race or ethnicity in the United States and 
Native Americans have the highest alcohol-related fatal crash rate than any other race or 





Chapter 4 COMMUNITY AWARENESS AND PREPAREDNESS SURVEY 
 A survey was conducted to gauge planning and awareness of local government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  This chapter discusses the process and results of the survey.  
4.1 Methodology 
The survey was conducted over the phone and the respondents were not given 
prior notice of the questions.  It was initially intended the survey would be administered 
in person, but due to COVID-19 travel restrictions, the decision was made to conduct the 
survey via phone.  At the beginning of the phone conversation the survey administrators 
identified themselves and explained this survey was being done as part of a research 
project at the University of Nebraska-Lincoln with the goal of using Thurston County as 
a case study for research on the transportation of hazardous material through rural 
counties and counties home to Native American Reservations.  After respondents agreed 
to participate, the questions were read aloud, and the administrator took notes of their 
responses.  At the conclusion of the survey many respondents offered additional 
information or even suggested other people to contact for the survey.   
This survey was designed to ask questions which had factual responses.  
Respondents were asked to define their jurisdiction as well as their role within their 
jurisdiction.  Respondents were asked questions in regard to their agency’s response 
plans in the case of a crash that resulted in the spill of hazardous materials in their 
jurisdiction.  Road, railway, and pipeline were addressed.  Finally, they were asked if 
their entity was responsible for reporting crashes within their jurisdiction, and if not, they 
50 
 
were asked to identify who was responsible.  Note, none of the questions asked the 
respondent for their opinion.  A blank survey is available for review in Appendix A.   
4.1.1 Respondent Selection 
 Due to the overlapping jurisdictions within Thurston County, respondents were 
selected from a Federal, State, County, Local, and Tribal level.  More respondents were 
selected to participate in the survey, but due to lack of response the final number of 
respondents was 6.  Several calls and requests for survey respondents were made to 
Thurston County Sheriff’s Department as well as Omaha Nation Community Response 
Team, but those requests went unanswered.  The 6 respondents as well as their agency, 
jurisdiction and job title are shown in Table 4.1. 
Table 4.1 Survey respondent list 
Agency Title Name Jurisdiction 
Nebraska Department 
of Transportation 










District 3 Engineer Kevin Domogalla District 3  
Thurston County Emergency 
Manager 
Tom Perez Thurston County 
Winnebago Tribal 
Police 
Chief of Police Jason Lawrence Sr All of Indian 
Country 
Bureau of Indian 
Affairs 




4.2 Results and Conclusions of Survey 
Table 4.2 outlines the questions asked in the survey, and a summary of the answers by 
respondents.  It is worth noting that during survey administration, Chief Lawrence was 
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called out to a semi-truck engulfed in flames on Highway 77.  As a result, the call was 
ended before addressing questions 7-10.  An email of the remaining questions was sent to 
the chief but was never returned.    
Table 4.2 Survey questions and summary of answers 
 
Question 1: Please describe your role within your jurisdiction 
Answer to Question 1:   
The answers to this question varied from State of Nebraska, to Thurston County, to all 
Federally recognized Native American Reservations. 
Question 2: Do you know if any hazardous materials are transported through your 
jurisdiction by road, rail, or pipeline? If so, what types? 
Answer to Question 2: 
Overall awareness that there is hazardous material being transported, but no one knew 
specifics of what was being transported. 
 
Chief Lawrence provided the most specific response, citing annual training offered by 
BNSF for responding to hazardous material spills.  The chief stated the railroad police 
generally handles dealings with hazardous rail cars, tribal police will become involved 
and concerned in the event that a rail car transporting hazardous material is sitting 
motionless on the track for an extended period.   
 
On the subject of road transport, Chief Lawrence reported Nebraska State Patrol Motor 
Carrier Enforcement has a regular presence on the Winnebago Reservation.  One thing 
the tribal police are very conscious of is to ensure vehicles transporting hazardous 
material are not sitting idle on the roadway, even in the event the roadway is 
temporarily closed to regular traffic, for example due to a crash.  It is their practice to 
ensure those vehicles are prioritized to get through the area to ensure they are not hit 
from behind while waiting for the roadway to clear.  In the past, they have responded 
to large tanker spills, but no hazardous material spills in recent memory.   
 
Chief Lawrence also reported they have a Hazardous Response Action Plan, which 
includes identifying wind direction to ensure people are staying upwind of any 
dangerous materials.  Finally, to Chief Lawrence’s knowledge, the only pipeline 




Question 3: Are you aware that BNSF railway is required by law to inform local 
elected officials and first responders of the hazardous material being transported 
through their jurisdictions on BNSF rail lines? If yes, have you ever contacted them for 
information? 
 
Answer to Question 3: 
County Emergency Manager, Tom Perez, was the only respondent aware of this 
requirement, but several were interested in learning more and pledged to make the 
request.   
Question 4: Does your agency have a designated plan to respond if a train car derailed 
and leaked hazardous material in your jurisdiction? If so, has this plan been exercised? 
Answer to Question 4: 
Thurston County Emergency Manager reported cases being handled on a case by case 
basis, but direction would be taken from the Local Emergency Operation Plan (LEOP).  
Their goal is to contain the spill until BNSF is able to respond.  All officials spoken to 
from NDOT indicated further information could be found in their emergency response 
operation, but their primary role is to serve as a supporting agency, with the goal of 
maintaining and monitoring any highway or roadways that may be affected by the spill.   
 
Chief Lawrence reported having a plan in place that was last exercised approximately 4 
years ago.  At that time, they did a mock derailment with participation from the 
Winnebago fire department, EMS, and Thurston County Sheriff’s Department. 
Question 5: Does your agency have a designated plan to respond if a semi-trailer truck, 
such as a tanker truck had a hazardous material leak, such as a crash, on the highway in 
your jurisdiction?  If so, has this plan been exercised? 
Answer to Question 5:  
Thurston County Emergency Manager reported a similar response to the previous 
question.  In addition, Mr. Perez reported in that situation, he becomes a facilitator and 
a “what do you need guy”.  Deputy Emergency Manager, Matthew May, is a 
Hazardous Material Technician and teaches Hazardous Material Response, so as a 
result, most fire departments in the area have had training on responding to hazardous 
material calls (Matthew May was unable to be reached for the survey).   
 
District Engineer, Kevin Domogalla, reported they have assisted in responding to spills 
in the past, citing diesel, propane, and liquid fertilizer as hazardous material they have 
come in contact with.  As stated in the previous response, their assistance is in regard 
to roadway operation and maintenance.   
 
Chief Lawrence reported around the same time they exercised their mock derailment; 
they also practiced a roadway hazardous material incident scenario.  Nebraska State 
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Patrol and Department of Roads was involved in the scenario.  One thing that concerns 
the Chief in the event of a hazardous material spill, is the potential for bottlenecking 
since Winnebago is a crossroads for Highway 77 and 75.  Chief Lawrence made the 
comment regarding bottlenecking, “we are an accident waiting to happen”.  
Compounding the issue, according to the Chief, there are several bridges in the area 
that cannot handle an 80,000lb load, in the event they had to be used as an alternate 
route. 
Question 6: Does your agency have a designated plan to respond if a pipeline leaked 
hazardous material in your jurisdiction?  If so, has this plan been exercised? 
Answer to Question 6:  
NDOT officials reported the potential to assist in the event that a roadway was 
involved.  Emergency Manager Perez reported it was protocol to follow the LEOP.   
Question 7: Are you familiar with what a hazard mitigation plan is and the benefits of 
participating in the hazard mitigation plan in your Natural Resource District? 
Answer to Question 7:  
NDOT officials were vaguely aware of Hazard Mitigation Plans but had no 
information on specifics.  Emergency Manager Perez reported that he was familiar. 
Question 8: Does your jurisdiction participate in a hazard mitigation plan?  If so, what 
hazards does it identify and what is being done to mitigate them? 
Answer to Question 8:  
NDOT officials were unsure.  Emergency Manager Perez was very familiar, reporting 
that Thurston County participates in both the Papio-Missouri River Natural Resource 
District (NRD) and Lower Elkhorn NRD Hazard Mitigation Plans.  Both plans are 
being updated.  Mr. Perez said two years of back to back flooding and a global 
pandemic has changed the way they approach what could be a potential hazard faced 
by the NRD.  In the past, roundabouts were added to Winnebago as a result of the last 
Hazard Mitigation Plan in an effort to slow down traffic through town.  Winnebago is 
also updating their siren systems to alert the community of an emergency. 
Question 9: Is your agency responsible for collecting and/or reporting crashes in your 
jurisdiction?  If so, how do you report crashes? 
Answer to Question 9:  
Although NDOT is not responsible for reporting crashes, they are the record keepers 
for the state and collect all reported crash data.  District Engineer Kevin Domogalla 
reported an issue in the past during a traffic study of North Winnebago (village) where 
there was evidence of crash reporting being done inconsistently.  There was confusion 
in regard to nomenclature when reporting crashes at the convergence of Highways 75 
and 77, as well as determining when Highways 75 and 77 are considered local roads or 
Highways within town.   
Question 10: If not, who is responsible for reporting crashes in your jurisdiction? 
Answer to Question 10:  
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NDOT officials and Emergency Manager Perez reported that individuals involved in 
motor vehicle crashes, or law enforcement are responsible for reporting crashes within 
Thurston County  
 
Although more respondents would have provided a better overview of awareness 
of officials in Thurston County in regard to transportation of hazardous material, the 
following conclusions were drawn as a result of this survey.  Thurston County has a 
unique, cooperative relationship between law enforcement agencies within the county.  
Nebraska State Patrol, Tribal Police, and Thurston County Sheriff’s Department work 
together.  The village of Winnebago is taking active steps to increase their transportation 
safety, including adding an additional roundabout at the north end of town, and updating 
local siren systems to better alert the community in the event of an emergency.  Further, 
Winnebago Tribal Police Chief, Jason Lawrence Sr., was the only respondent reporting a 
response plan to both road and rail hazardous material spills that had been exercised in 
the last 5 years.  Unfortunately, the hypothesis presented in Chapter 3, that crashes were 
underreported in Thurston County, was unable to be accepted or rejected as a result of 




Chapter 5 STATISTICAL ANALYSIS OF CRASH DATA 
 In this chapter, reported county crash data for Thurston County was compared to 
(1) crash data for the three most similar counties, determined in Chapter 3, and (2) 
Statewide reported crash data for Nebraska.  This analysis was done to identify whether 
Thurston county had differences in critical crash factors.  Due to the low occurrence of 
hazardous material vehicle crashes, a statewide analysis was done focusing on hazardous 
material vehicle crashes to identify any factors unique to Hazmat vehicles.  Based on 
these findings, an analysis of vulnerabilities in Thurston County was conducted.  The 
goal was to identify potential countermeasures that could reduce the likelihood of a crash 
involving a hazardous material vehicle occurring in the county.   
5.1 Trends in Thurston County 
Statewide crash data for every year was obtained from NDOT as a TXT file.  
Each file was imported into Microsoft Excel.  Using the filter function, crashes for 
Thurston County were singled out and then copied to a new workbook made up of 
Thurston County crashes from 2000 to 2018. Crash data for Thurston County from 2000 
to 2018 was analyzed using Microsoft Excel by creating a pivot table for each section of 
the State Crash Sheet.  A pivot table counts the number of records for each response 
within a field.  In this case, for example, a pivot table for the field “Rail Involved” the 
possible responses were, “Y” or “N”.  The pivot table reported that of the 2,074 records, 
2068 reported “N”, and 6 reported “Y”.  This process was repeated for every section of 




A summary of the most common crash factors reported within Thurston County 
can be seen in Table 5.1.  The individual pivot tables and graphs are also located in 
Appendix C.  Note the summation of the percent of crashes column will be much greater 
than 100% because multiple factors can be identified for a given crash. 
Table 5.1 Thurston County (2000-2018) reported crash data with most common crash 
conditions 
Crash Sheet Category  
Thurston County (2000-2018) 
Condition Percent of Crashes  
Rail Involved Yes 0.87% 
Lighting Daylight 58.43% 
Road Characteristic Straight and level 55.23% 
Roadway Type Asphalt 51.74% 
Surface Condition Dry 72.09% 
Number of Lanes Two lanes 88.95% 
Median Type None 80.81% 
Harmful Event (Top 3) 
Motor vehicle in transport 30.81% 
Animal 13.95% 
Rollover 13.37% 
Accident Location Relative 
to Roadway On roadway 55.52% 
Direction  Angle* 11.63% 
Severity Property damage only 50.29% 
Alcohol Yes 9.30% 
Total Number of Vehicles 
involved One 65.41% 
Double Bottom Trailer 
involved Yes 0.29% 
Tractor Trailer involved Yes 6.40% 
Pedestrian  Yes 1.16% 
Pedestrian cycle Yes 0.58% 
Weather Clear 70.64% 
Environment Contributing None 55.81% 
Contributing Road None 69.19% 
Road Junction Not at Junction 70.35% 




5.1.1 Thurston County and State of Nebraska Crash Comparison 
 Due to the large data size and computational limitations, the statewide crash data 
analysis focused on the most recent 5 years of data reported.  The data range was from 
2014 through 2018.  To help identify any notable differences between Thurston County 
crash data and statewide crash data, pivot tables were constructed in Excel for each crash 
sheet category for (1) statewide data (subtracting Thurston County), (2) statewide data 
omitting Lancaster and Douglas County, and (3) Thurston County data.  Lancaster 
County is home to Lincoln, and Douglas County is home to Omaha, the two largest cities 
in Nebraska.  To make the most meaningful comparison, statewide data with and without 
these counties was included in the analysis.  Those results are shown in Table 5.2.  The 
most significant results in Table 5.2 are outlined in blue.     
Table 5.2 Comparison between Thurston County (2014-2018) reported crashes and 
Statewide (2014-2018) reported crash data 
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**Most common feature was “Not Applicable” 
*Statewide is statewide data without Douglas and Lancaster County 
From table 5.2 it can be seen there are 0.37% more crashes reported involving rail 
in Thurston County than *Statewide.  The most common number of lanes among crashes 
reported in Thurston County is two, with 88.95% of all crashes occurring on two lane 
roads.  This figure is 23.36% more than that of *Statewide.  The most common median 
type reported was none, at 80.81% of all crashes in Thurston County, which was 24.06% 
more common than *Statewide.  The difference in results for number of lanes and median 
type is likely due to the types of roadways present throughout Thurston County, 
compared to the rest of the state, rather than true risk factors.  For example, there are no 
interstates running through Thurston County, which could affect the number of lanes on a 
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roadway as well as median type, as most interstates in Nebraska have a grass median.  
Although motor vehicle in transport is the most common harmful event within Thurston 
County, Statewide, and *Statewide, the second and third most common harmful events 
vary.  Thurston County showed 13.95% of crashes reported experienced the first harmful 
event as an animal, and 13.37% of crashes reported experienced a first harmful event as a 
rollover. These results vary from the second and third most common harmful events for 
the other two entities, where parked motor vehicle is second and animal is third.  This 
disparity is likely due to the rural nature of Thurston County in comparison to the rest of 
the state of Nebraska, even with Lancaster and Douglas county crash data omitted.   
Of particular interest is that alcohol involved crashes were found to be 
approximately double that of both the (1) statewide analysis and (2) the *Statewide 
analysis.  Consistent with the harmful event results, the most common total number of 
vehicles involved in a crash reported in Thurston County is one, with 65.41% of crashes.  
For the other two entities, the most common number of vehicles in a crash is two, with 
statewide reporting 60.60% and *Statewide reported 52.16%.  As previously stated, this 
is likely due to the rural nature of Thurston County, in the sense that in 2019, 53% of all 
fatal crashes that occurred in a rural area nationwide were single vehicle crashes.  Based 
on the comparison between Thurston County reported data and statewide reported data, 
factors of interest were rail involvement, two lane road crashes, median type, rollover as 
a harmful event, alcohol involvement, single vehicle crashes, double bottom trailer and 
tractor trailer involvement, pedestrian and bicycle crashes, not at road junction crashes, 
and work zone involvement.   
60 
 
5.1.2 Thurston County and Three Most Similar Counties Crash Comparison 
To better determine what factors are overrepresented in Thurston County, a 
comparison was made with the three most similar counties, determined in Chapter 3.  
Table 5.3 shows a comparison of the most common crash factors reported between 
Thurston County the three most similar counties, Dixon, Johnson, and Nemaha.  This 
comparison was done using the same pivot table methodology described above.   
The most notable result is the third most common harmful event reported for 
Thurston County is rollover, while parked motor vehicle or animal is the third most 
common harmful event for the three most similar counties.  Also notable is 9.3% of 
crashes reported in Thurston County involved alcohol where, out of the three comparison 
counties, Dixon had the highest percentage of crashes involving alcohol at 4.7%.  
Thurston also experiences a higher percentage of reported crashes involving a tractor 
trailer than the other three similar counties.  This is likely due to Thurston County’s 
location relative to US Highways 75 and 77, which are part of the Priority Commercial 
Highway System (9).  It is hypothesized there are more tractor trailer units in Thurston 
County and therefore more crashes involving them.  Thurston County experienced the 
highest percent of reported crashes involving a pedestrian at 1.16%, which was 0.43% 
higher than Nemaha County which experienced the most pedestrian crashes of the three 
comparison counties.  Finally, Thurston County had the most reported crashes involving 
a work zone with 2.91% of all reported crashes involving a work zone.  Again, Nemaha 
had the second most reported crashes involving a work zone with 1.76%. 
Table 5.3 Comparison Thurston County (2014-2018) reported crash data and three most 
similar counties reported crash data 
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**Most common feature was “Not Applicable” 
While the above analyses highlighted the reported crash conditions that are most 
common and identified factors over or underrepresented in Thurston County compared to 
other similar counties, it does not consider compounding factors.  Compounding factors 
occur in situations such as the percent of collisions with animals hit in the dark versus in 
the daylight.  By identifying these compounding factors, more meaningful and accurate 
conclusions can be drawn, leading to more effective intervention and countermeasures.  
A crash tree analysis is one way this can be done.    
5.1.3 Crash Tree Analysis of Thurston County  
A crash tree is generally done by first selecting a crash type, a facility type, and 
then risk factors.  The data is then used to identify trends within the data.  In this thesis 
Excel was used to identify the trends using the sort and filter functions.  Trends can be 
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identified by highlighting the highest percent of crashes occurring under a certain 
condition.  For example, consider pedestrian crashes, in the facility type highway with the 
risk factor of lighting.  If 30% of pedestrian crashes on the highway occurred under 
daylight conditions, and 70% of crashes occurred under dark conditions, the crash tree 
trend would suggest that lighting could be a factor contributing to crashes.  As a result, 
highways with poor lighting should be considered as high risk for crashes (7).  Several 
risk factors can be combined to produce specific scenarios to produce a meaningful 
analysis.   
A crash tree analysis was done for Thurston County using reported crash data 
from 2000 to 2018.  The risk factors analyzed were determined based on the results of the 
comparison between Thurston County and the three most similar counties shown in Table 
5.3.  For this analysis, metrics resulting in “Unknown” or “Not Stated” were omitted to 
identify trends considering only known and reported data.  Figure 5.1 is the crash tree for 
reported crashes in Thurston County broken down by severity, roadway classification, 




Figure 5.1 Thurston County Junction and Junction Type 
Based on Figure 5.1, it can be seen that of the crashes reported within Thurston 
County, the most common roadway classification upon which crashes occur is Highway.  
This is true regardless of crash severity.  Under the risk factor category junction, most 
crashes do not occur at a junction.  In the case a crash does occur at a junction, it is most 
often at an intersection.  In the interest of conciseness, all variation of intersection (four-
way, “T” intersection, “Y” intersection, etc.) were grouped together under the junction 
type “intersection”.  Based on the results from Figure 5.1, an analysis was performed to 
determine the most common harmful event when a crash occurred “not at junction”.  The 





Figure 5.2 Thurston County Junction and Harmful Event 
 From Figure 5.2, it can be seen that of the reported crashes, in the event a crash 
does not occur at a junction and there is a fatal injury then overturn/rollover is the most 
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common harmful event regardless of roadway classification.  This is also true for injury 
crashes occurring on local roadways.  For injury crashes on the highway, the most 
common harmful event was reported as motor vehicle in transport at 32.1%.  Even in this 
scenario, overturn/rollover is a close second most common harmful event at 21.6%.  For 
property damage only crashes, the most common harmful event for highway roadway 
classification crashes was reported as animal.  For local roads, it was reported as parked 
motor vehicle.   
 Alcohol was identified in the Thurston County and three similar county 
comparison as being a risk factor that is overrepresented in Thurston County for reported 
crashes.  The same crash type and facility classifications were used for the alcohol use 
crash tree shown in Figure 5.3.   
 
Figure 5.3 Thurston County Reported Crashes Involving Alcohol 
Over half of all fatal crashes involved alcohol in Thurston County.  This is a very 
concerning statistic.  For injury crashes that occurred on the highway, 13% involved 
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alcohol and 23% of all reported injury crashes on local roads involved alcohol.  The 
percent of property damage only crashes that involved alcohol were much less dramatic, 
with 4% on highways and 6% on local roads.   
To get a clearer understanding of where crashes involving alcohol are occurring, 
another crash tree analysis was done, where Highway number was used as the facility 
type.  Figure 5.4 is similar to Figure 5.3, but facility type is broken down by highway.  
This analysis shows most fatal crashes involving alcohol are occurring on Highways 75, 
77, and 94.  Similarly, injury crashes reported involving alcohol happen most often on 
Highways 75 and 77, or on local roads.  Property damage crashes reported involving 





Figure 5.4 Thurston County Crashes Reported Involving Alcohol with Highway Numbers 
 Based on the results of the crash data comparison of Thurston County and the 
three most similar counties, crashes within Thurston County were most often reported as 
only involving one vehicle.  It was hypothesized this was due to the rural nature of 
Thurston County.  This is based on the fact that in 2019, 53% of all rural fatalities were 
single vehicle crashes (37). 
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To explore this relationship further a crash tree analysis was performed using total 
number of vehicles involved as the risk factor.  That crash tree can be seen in Figure 5.5.  
Single vehicle crashes were the most common crash reported among every severity and 
facility type combination with the exception of injury crashes occurring on the highway, 
which reported two vehicle crashes as the most common.  Two vehicle crashes made up 
48.5% of injury crashes reported on roadways classified as highway, while single vehicle 
crashes made up 47.6% of injury crashes reported on roadways classified as highway.  
Even with this small difference, it is safe to say single vehicle crashes are the most 
problematic in Thurston County.   
 
Figure 5.5 Thurston County Total Number of Vehicles Involved 
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 Nationally, it was found that from 2010-2019, Native Americans were struck and 
killed by drivers at a 221% higher rate than White, non-Hispanic Americans (32).  The 
comparison between Thurston County reported crash data and the three similar counties 
indicated pedestrians and pedestrian cycle crashes occur more often in Thurston County.  
These two facts both indicate pedestrians are likely a risk factor within Thurston County.  
Figure 5.6 is a crash tree where pedestrian/pedestrian cycle crashes reported within 
Thurston County are the crash type of interest, roadway classification is the facility type, 
and lighting condition is the risk factor.  Due to the small sample size, road classification 
“Not applicable” was included in this analysis.  On all roadway classifications, the 
majority of pedestrian/pedestrian cycle crashes were reported to occur in daylight.  It was 
hypothesized this had more to do with the fact that during the day considerably more 
people are walking and riding bikes as compared to the evening.  In other words, it is 




Figure 5.6 Thurston County Pedestrian Crashes with Lighting Condition and Roadway 
Classification 
 To further determine if there is any relationship between pedestrian crashes and 
lighting condition, another crash tree looking at reported pedestrian crashes was 
constructed.  Rather than breaking down data based on roadway classification, as was 
done in the previous crash tree, crash severity was used.  Severity was split into two 
different categories, fatal and injury.  Property damage only was not considered because 
there were no pedestrian crashes reported that resulted in property damage only.  The 
results of this crash tree are shown in Figure 5.7.  Based on this analysis, the majority of 
fatal crashes occur most often under dark-lighted roadway conditions, with 43% of 
crashes occurring under this condition.  Most pedestrian crashes were reported as injury 
crashes, not fatal, and they happened in the daylight, with 56% of crashes occurring 
under this condition.  This would indicate that lighting is not a risk factor for pedestrian 




Figure 5.7 Thurston County Pedestrian Crashes with Lighting Condition and Severity 
 Finally, as previously stated, it was found that crashes involving tractor trailers 
are overrepresented in Thurston County.  Figure 5.8 shows a crash tree in which tractor 
trailer crashes reported in Thurston County are the crash type of interest and junction and 
junction type are the risk factors being considered.  Although less conclusive, due to a 
small sample size, all fatal crashes involving a tractor trailer occurred at an intersection.  
Most injury crashes reported occurred on the highway at an intersection as well.  
Reported property damage only crashes on the highway occurred most often not at a 
junction by a small margin, 20 versus 16.  Of the 16 crashes that did occur at a junction 





Figure 5.8 Thurston County Junction with Junction Type Crashes 
5.2 Statewide Hazardous Material Crash Trends 
A comparison of the most common factors for crashes involving vehicles 
transporting hazardous material and crashes from Thurston County and statewide crashes, 
without Lancaster and Douglas County can be seen in Table 5.4.  The factors that appear 
to be overrepresented in crashes involving a vehicle transporting hazardous materials are 
outlined in blue.   
Table 5.4 Hazardous material with statewide without Douglas and Lancaster County and 
Thurston County comparison 
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**Most common feature was Not applicable  
*Statewide is statewide data without Douglas and Lancaster County 
The three most common harmful events listed for vehicles transporting hazardous 
material are motor vehicle in transport, rollover, and motor vehicle parked.  Although 
those specific factors are not different compared to Thurston County and statewide, the 
high percent of crashes that reported the harmful event as motor vehicle in transport, 
66.94% versus 30.81% for Thurston County, and 48.02% for *Statewide, is noteworthy.  
The second most common harmful event reported for crashes involving a vehicle 
transporting hazardous material was overturn/rollover, at 7.16%.  In Thurston County, 
overturn/rollover is the third most common harmful event, at 13.37%, which is still more 
often than it is reported for hazardous material crashes.  The third most common harmful 
event for a vehicle transporting hazardous material was motor vehicle parked.   A total of 
74 
 
6.8% of crash reports listed this as a harmful event.  This was flagged because although 
this is approximately 10% less than the percent of crashes statewide that report a parked 
motor vehicle as the harmful event, the results of a crash involving a parked vehicle in 
which one vehicle involved is transporting hazardous material can be catastrophic.  As 
discussed in Chapter 4, due to this known, high level of risk, efforts are made within 
Thurston County to avoid any situation where a vehicle transporting hazardous material 
is stopped on the roadway, due to road or lane closures.  Even with these mitigation 
efforts, motor vehicle parked was still the third most common factor for crashes involving 
vehicles transporting hazardous materials.  Further justifying concerns of collisions 
happening during variable speed situations, 6.34% of hazardous material crashes were 
reported as happening in a work zone.  That figure is significantly higher than that of 
Thurston County which reported 2.91%, and *Statewide which reported 2.07%.  In 
addition, the most common direction for a crash involving a vehicle transporting 
hazardous material was reported as rear-end, with 20.11% of crashes occurring in this 
direction.   
The most common number of vehicles to be involved in a crash including a 
vehicle transporting hazardous material was reported as two.  Specifically, 67.4% of 
Hazmat-related crashes in Thurston County involved two vehicles.  *Statewide also 
report two vehicle crashes as the most common, but slightly less often with 52.16% of all 
crashes involving two vehicles.  This is different than Thurston County, which reported 
65.41% of crashes were single vehicle crashes.  For crashes involving a vehicle 
transporting hazardous material it was reported 4.27% of these crashes involved a double 
bottom trailer.  This is significantly higher than Thurston County, and *Statewide, which 
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reported these types of crashes were only 0.29%, and 0.24%, respectively.  Similarly, 
55.7% of hazardous material crashes involved a tractor trailer. This was 9 times that of 
Thurston County (6.40%) and over 11 times that of *Statewide numbers (5.06%).  This 
large difference is likely due to hazardous material often being transported using a tractor 
trailer.  It was found that 57.85% of crashes involving a vehicle transporting hazardous 
material did not occur at a road junction.  However, in Thurston County 70.35% of 
crashes did not occur at a road junction, and *Statewide where 57.80% of crashes did not 
occur at a road junction.  Conversely, 42.15% of all crashes involving a vehicle 
transporting hazardous material did occur at a junction (intersection, on/off ramp, etc.).   
Finally, an alarming 3.86% of hazardous material crashes involved a railroad, 
compared to 0.29% for Thurston County, and 0.50% for *Statewide.  Upon further 
investigation, it was found that of the 28 crashes reported as rail involved, only four were 
reported to have impact with a train.   
Based on the above it is hypothesized that situations in which vehicles are 
entering or exiting a major roadway or highway are at an increased risk of being involved 
in a crash with another vehicle. This is particularly true for uncontrolled, highway 
junctions.   
 Additionally, it is hypothesized that situations in which vehicles are operating in 
non-normal mode (e.g. traveling through work zones, crossing an at-grade railway 
crossing face increased risk of a crash involving a vehicle transporting hazardous 
material.  This hypothesis is further supported by the most common reported crash 
direction of rear-ending.  These hypotheses will be further evaluated in section 5.3 
Hazardous Material Crash Tree Analysis, as well as in Chapter 6.  
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5.2.1 Hazardous Material Crash Tree Analysis 
 A crash tree analysis was done to determine which compounding factors are most 
likely to be present at crashes involving a vehicle transporting hazardous material.  For 
this analysis, statewide Hazmat crash data from 2009 to 2018 was used.  In a traditional 
crash tree analysis, crash severity is an important metric to consider.  For hazardous 
material crashes a material release, or a spill, is a critical metric.  This metric (e.g. 
whether or not a material release occurred) was used to gauge seriousness of the 
collision.  As in the previous analysis, metrics resulting in “Unknown” or “Not Stated” 
were omitted.  Note a crash that results in a material release does not necessarily mean 
the collision was also an injury crash.   
 Figure 5.8 shows the crash tree analysis done for vehicles transporting hazardous 
material.  The key branches were facility type, junction, and junction type.  There were 
no clear patterns found for the junction risk factor.  Of the 710 crashes only 110 (15%) 
resulted in a release.  Not surprisingly, 49% of all material release crashes occurred on 
roads classified as “highway”.  For crashes with a material release on the interstate, most 
crashes did not occur at a junction.  On the highway they were split with 27 crashes 
occurring at a junction, and 27 crashes occurring not at a road junction.  On local roads 
most crashes did not occur at a junction.  For crashes where there was not a material 
release, interstate crashes only occurred at a junction 13% of the time.  However, 
highway and local road crashes occurred most often at a junction, with 54% and 53% 
respectively.  Across all roadway classifications and release statuses, if a crash occurred 
at a junction, it was most often at an intersection, with the exception of interstate crashes 




Figure 5.9 Hazardous Material Crashes with Junction and Junction Type 
 Figure 5.9 shows the crash tree for hazardous material crashes with facility type 
and the harmful event as the metrics of interest.  For every roadway classification and 
material release status, motor vehicle in transport is the most common metric under 
harmful event.  For local roads with material released, motor vehicle in transport is tied 
with overturn/rollover as the most common harmful event with both occurring 44% of the 




Figure 5.10 Hazardous Material Crashes with Harmful Event 
79 
 
 Figure 5.10 shows the crash tree using the total number of vehicles as the risk 
factor of interest.  In all road classifications and material release statuses the most 
common number of vehicles reported as being involved in a crash is two, with the only 
exception of local roadways with a material release, in which the most common number 
is one, with a reported 15 crashes with one vehicle, compared to 12 crashes reporting two 
vehicles.  It is hypothesized this is due to other drivers striking vehicles transporting 
hazardous material.  Drivers transporting hazardous material are professionals, and are 
held to a higher standard of care, even more so than standard commercial drivers, due to 




Figure 5.11 Hazardous Material Crashes with Total Number of Vehicles Involved 
The crash tree for vehicles transporting hazardous material as a function of 
facility type and risk factor direction is shown in Figure 5.11.  In this analysis, a large 
number of crashes reported a direction of “Not Applicable”.  Due to the large amount of 
crashes reported this way, the not applicable response was listed within the results, but 
was not considered when identifying trends within the data.  Interstate crashes with a 
material spill reported rear-end crashes as the most common crash direction.  Sideswipe 
was reported as the most common crash direction for highway crashes with a material 
release.  Angle was reported as the most common crash direction for crashes with a 
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material spill that occurred on local roads.  For crashes that did not result in a material 
spill, sideswipe was reported as the most common crash direction on the interstate.  Rear-
end was the most common crash direction for crashes that occurred on the highway, and 
angle was reported for crashes occurring on local roads.   
 
Figure 5.12 Hazardous Material Crashes with Direction 
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5.3 Statistical Analysis for Crash Data Conclusions 
 Based on the analysis preformed on reported crash data from Thurston County, it 
was found that when crashes did occur at a road junction, intersections were the most 
hazardous junction type.  This was found to be especially true for tractor trailers.  Fatal 
tractor trailer crashes were found to happen exclusively at intersections, regardless of 
facility type, and reported injury crashes were found to happen most often at highway 
intersections.  In the event a crash did not occur at a junction, the most common harmful 
event reported was overturn/rollover for fatal and injury crashes.  Alcohol was 
determined to be a common risk factor, especially among fatal crashes.  It was further 
determined that alcohol intervention, such as driving while intoxicated enforcement, 
would be best utilized on highways 75 and 77, as that is where the most alcohol involved 
crashes were reported.  The most common number of vehicles reported to be involved in 
a crash was found to be one, which is consistent with the most common harmful event 
being reported as overturn/rollover, as that crash type is generally a single vehicle crash.  
Finally, pedestrian and bicycle crashes, which were found to be overrepresented in 
Thurston County, were found to happen most often in daylight.  Fatal pedestrian crashes 
were determined to happen most often in dark-lighted roadway conditions.  This would 
indicate that lighting condition is not the issue leading to an increased number of 
pedestrian crashes in Thurston County.   
For vehicles transporting hazardous material, it was determined the most common 
number of vehicles involved in a crash was two, which is different from Thurston 
County.  Unfortunately, the most common harmful event reported was motor vehicle in 
transport, which does not give enough information to draw any meaningful conclusions 
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on risk factors associated with that crash type. The most common crash direction reported 
varied by facility type and material release status.   
The results for Thurston County and statewide hazardous material crashes were both 
considered to determine relevant risk factors.  Due to the likelihood the data for Thurston 
County is underreported, these conclusions can only provide a general trend in the data 
that has been reported.  In the event more complete data is made available, this process 
should be run again.  This section analyzed the trends and risk factors common in crashes 
in Thurston County and among crashes involving vehicles transporting hazardous 
material across Nebraska.  The implications and recommendations for mitigation as a 
result of this analysis is discussed in Chapter 7.    
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Chapter 6 GIS CRASH ANALYSIS 
 Crash data provided by NDOT was imported into GIS.  A spatial, clustering 
analysis was performed to identify crash hot spots within Thurston County as well as 
statewide.  This chapter discusses that process as well as the application for the results.   
6.1 Methodology 
NDOT has developed several TXT files maps of crashes across the state of 
Nebraska.  This was done using latitude and longitude data when provided and assigning 
latitude and longitude data to crashes based on crash location description when the data 
was not provided.  This was done by translating the code, for example, MainSt&1st is a 
crash that happened near the intersection of Main St and 1st St.  The code, for example, 
MainSt@1st is a crash that happened in the intersection of Main St and 1st St.  GPS used 
for gathering latitude and longitude data was not widely available and used by law 
enforcement agencies across the state until 2014, as a result the majority of the crash 
location data from 2000-2018 is done using this method.   
Summary Crash Data was imported into GIS as an SHP file along with the Truck 
and Bus Crash Data SHP file, which is crash data specific to heavy motor vehicles and 
buses.  To focus the Summary Crash data to Thurston County, a new layer was created to 
include only crashes reported within Thurston County.  A Kernel Density Analysis was 
performed to determine crash hotspots within Thurston County for reported crash data 
from 2000 to 2019.  Crash density intervals were determined using standard deviation.  
Interval size was set at ½ standard deviation.  This method and interval were selected to 
get the clearest results within the county.   
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 A similar method was used on a statewide level using crash data for heavy 
vehicles with hazardous material placards.  Using the Select By Attribute tool, Crashes 
with Hazard Material placards were selected from the Heavy Vehicle Crash Data Layer.  
A new layer was created with the Statewide Hazardous Material Crash Data for 2000 to 
2019.  A Kernel Density Analysis was run using the Statewide Hazardous Material Crash 
Data as the Input.  All other parameters were kept the same as the previous Kernel 
Density Analysis.  A more detailed, step-by-step account of this process is available in 
Appendix B. 
6.2 Kernel Density Analysis for Crashes in Thurston County  
The results for the kernel density map of all reported crashes in Thurston County 
from 2000 to 2018 can be seen in Figure 6.1.  Based on the kernel density analysis, hot 
spots can be seen in several areas.  The area surrounding the village of Pender as well as 
Highway 77 between and including the villages of Walthill and Winnebago were 





Figure 6.1 Kernel Density Map of all reported crashes in Thurston County 
 To determine whether those hot spots were the result of an overrepresentation of 
crashes compared the other areas of roadway, or simply the result of increased traffic, 
Figure 6.2 depicts the kernel density analysis coupled with the actual crash locations as 
well as average annual daily traffic count (AADT) data.  The AADT is from data 
gathered by NDOT in 2017-2019.  Each colored circle represents the location in which 






Figure 6.2 Thurston County with crash density and AADT 
The most significant amount of traffic can be seen in Winnebago near the split of 
United States Highway 77 and Highway 75.  This area is also within one of the crash hot 
spots within Thurston County.  As expected, there appears to be some relationship 
between high traffic amounts and high crash frequency.  However, average annual daily 
traffic counts cannot be relied on solely to predict high frequency crash areas.   
 Figure 6.3 focuses on the village of Winnebago.  US Highway 77 runs through the 
village, creating a risk of a crash involving a vehicle transporting hazardous material 
through town.  Additionally, US Highway 77 and US Highway 75 split on the south end 
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of the village.  To safely navigate traffic through this area and to encourage speed 
reduction to northbound vehicles entering the village, a roundabout was installed in 2009 
at the intersection of US Highway 77 and US Highway 75 (30).  It is worth noting there 
has been only one injury crash in the area of this roundabout since its installation in 2009.    
 
Figure 6.3 Village of Winnebago with AADT and crash locations 
 South of the roundabout on Highway 77 until F Avenue, 51 crashes were reported 
for this area.  Details of the crashes were found in the attribute table.  Of the 51 reported 
crashes, 27 of them reported animal as the harmful event.  None of the crashes involved 
alcohol, and only two crashes involved a tractor trailer.  Of the 51 reported crashes, only 
14 were injury crashes, the rest were reported as non-reportable or property damage only.  
The majority of crashes did not occur at a junction, which is consistent with the high 
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number of animal crashes.  Only 7 crashes were reported at T intersections, and two were 
reported at a driveway or crossover.  All other crashes were reported as not at junction, 
unknown, or not stated.   
Figure 6.4 focused on the village of Walthill.  Although US Highway 77 does not 
intersect the village, as it does in Winnebago, there is an intersection between US 
Highway 77 and Highway 94 on the eastern edge of the village.  Traffic at the 
intersection is moderate, less so than the intersection of US Highway 75 and 77.  US 
Highway 77 between I Avenue and Highway 94 is a straight and level stretch of roadway 
without any intersections.  By checking the attribute table for details on the crashes 
reported at this section of roadway, it can be seen the majority of crashes involve only 
one vehicle, with 12 out of 16 being reported as single vehicle crashes.  Four out of the 





Figure 6.4 Village of Walthill with AADT and crash locations 
While checking the attribute table, several inconsistencies between crash reports 
in this area were identified.  This area of roadway is a two lane, undivided highway 
without a median, that carries traffic north and south.  Two of the 16 crash reports 
indicate this is a one lane roadway, and one reports “Not stated”, while 14 report two lane 
roadway.  Five crash reports indicate the median type is “painted”, nine indicate “None” 
for median type, one indicates “Not Stated”, and one reports “Raised”.  For junction type, 
three indicate “Not stated”, and 13 report “Not at junction”.  Fourteen crash reports 
indicated the roadway was not a one-way, one indicated it was a one-way, and one 
indicated unknown for one-way.  Further, there are four crashes that indicate the harmful 
event as animal, but five crashes indicate an environmental contributor such as animal in 
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roadway.  It was initially hypothesized these inconstancies were due to varying reporting 
agencies, but 13 of the 16 crashes were investigated and reported by the County Sheriff.  
Two crashes were not investigated, and one was investigated and reported by Nebraska 
State Patrol.  Inconsistencies in reporting such as this have little effect on the spatial 
analysis aspect of this process, but may have a greater effect on the results of analysis on 
risk factors, such as those performed in the previous chapter.   
Figure 6.5 focuses on the hot spot surrounding the village of Pender where 
Highway 9 intersects the village.  At first look, there appears to be an overrepresentation 
of reported crashes along Highway 9 within the village of Pender and south of the village.  
There are 26 reported crashes at the intersection of Highway 9 and Highway 94.  Of these 
crashes, only 5 were reported as possible injury, all others were non-reportable or 
property damage only.  South of the village, between Industrial Road and Highway 16 
where there appears to be an increased number of reported crashes, there are 15 crashes 
reported on Highway 9.  Of these crashes, 8 reported animal for the harmful event.  In 
addition, only one out of the 15 crashes reported visible injury, the rest reported non-
reportable or property damage only.  None of the crashes in this area involved alcohol, 




Figure 6.5 Village of Pender with AADT and crash locations 
6.3 Kernel Density Analysis for Hazardous Material Transportation Crashes 
Initially, a kernel density analysis was performed considering all reported crashes 
within Nebraska from 2000 to 2018, involving a vehicle with a hazardous material 
placard displayed.  The analysis produced results with hot spots focused on the areas 
surrounding Omaha, Lincoln, Grand Island, North Platte, and Columbus.  These hot spots 
are likely the result of increased average annual daily traffic rather than an indication 
there are specific roadway features increasing the risk of a crash occurring.  The kernel 






Figure 6.6 Statewide Hazardous Material Crash Density Map 
 To produce more meaningful results, crashes located within counties with high 
average annual daily traffic counts were omitted.  Crashes within Lancaster County 
(Lincoln), Douglas and Sarpy County (Omaha), Hall County (Grand Island), Platte 
County (Columbus), and Lincoln County (North Platte) were omitted.  Another kernel 
density analysis was performed.  Even after omitting crashes that occurred in high traffic 
areas, results did not indicate there were any specific roadway features increasing the risk 
of a crash occurring.  The kernel density map without crashes that occurred in high traffic 





Figure 6.7 Statewide without High Population Counties Hazardous Material Crash 
Density Map 
6.4 GIS Crash Analysis Conclusions 
 Based on the GIS analysis of all reported crashes occurring within Thurston 
County, crashes involving animals on the roadway were very common in all three of the 
hot spot sections flagged.  Highway 77 near Walthill reported 25% of crashes involved 
alcohol.  Although these hazards are not hazardous material specific, or roadway feature 
specific, they still pose increased risk for all drivers and will be addressed in the 
countermeasure identification chapter of this thesis.   
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Based on the GIS analysis of all hazardous material crashes across the state, no 
relationship between specific roadway areas and an increased risk of crash could be 
determined.  Looking at crash locations on a crash by crash basis suggests there is a 
strong correlation between crashes and intersections along rural highways.  This finding 
is consistent with the findings from Chapter 5, which showed hazardous material crashes 
occurring on highways happened most often at junctions, regardless of material release 




Chapter 7 IDENTIFICATION OF POTENTIAL COUNTERMEASURES 
After identifying areas at an increased risk of experiencing a crash involving a vehicle 
transporting hazardous material, countermeasures were chosen to mitigate that risk.  This 
chapter addresses the process used to identify appropriate countermeasures.   
7.1 Overview of Identified Problematic Areas 
Based on the GIS analysis performed in Chapter 6, the majority of crashes 
reported in Thurston County occur on the stretch of Highway 77 between the village of 
Walthill and the village of Winnebago, as well as the area surrounding the village of 
Pender.  It was identified animal in roadway was a common cause of crashes reported in 
those areas, and crashes involving alcohol were common along Highway 77 near the 
village of Walthill.  Although no specific roadway area was identified to increase the risk 
of a crash occurring based on the statewide hazardous material transportation kernel 
density analysis, intersections were identified through the statistical analysis performed in 
Chapter 5.   
 Intersections proved to be especially problematic in crashes involving tractor 
trailers reported within Thurston County.  In addition to intersections, based on the crash 
tree analysis performed in Chapter 5, when crashes are occurring within Thurston County 
and they are not at a junction, overturn/rollover is a common harmful event risk factor.  
Rollover risk factor is further confirmed by the fact that the most common number of 
vehicles identified in Thurston County was single vehicle crashes.  Animal in roadway 
was found to be a common harmful event during the crash tree analysis, although most 
often it results in property damage only.  Animal in roadway as a risk factor will be 
addressed due to the large number of reported crashes caused by animals in Thurston 
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County identified during the GIS analysis.  In addition, some crashes assigned as a 
harmful event overturn/rollover also listed an environmental contributor such as animal 
in roadway.  Crashes involving alcohol is another risk factor within Thurston County that 
will be addressed in this section.  Pedestrian crashes were also identified in the crash tree 
analysis as a risk factor within Thurston County that needed to be addressed.   
 Focusing on vehicles transporting hazardous material, highway intersections will 
be addressed as a risk factor that requires intervention.  Unfortunately, the harmful event 
risk factor analysis performed in Chapter 5, indicated the most common harmful event 
was motor vehicle in transport, which does not provide a specific risk factor that can be 
addressed in this analysis.  Contrary to the results for crashes occurring within Thurston 
County, the most common number of vehicles involved in a crash with a vehicle 
transporting hazardous material was two.  As a result, both single vehicle crashes and two 
vehicle crashes involving a heavy truck will be addressed in this chapter.  The crash tree 
analysis for the risk factor direction indicated rear-end, sideswipe, and angle crashes were 
most commonly reported, depending on roadway classification and material release 
status.  The overall results of the most common direction for crashes involving a vehicle 
transporting hazardous material was a tie between angle and rear-end.  Based on these 
results, both angle and rear-end will be addressed.   
7.2 Potential Countermeasure Selection Methodology  
 Countermeasures were selected using the Crash Modification Factors 
Clearinghouse.  The Crash Modification Factors Clearinghouse provides Crash 
Modification Factors (CMF) which are multiplicative factors indicating the expected 
proportion of crashes after implementing a countermeasure.  A CMF of less than 1.0 
98 
 
indicates the number of crashes would be expected to decrease and a CMF greater than 
1.0 indicates the number of crashes would be expected to increase (33).     
7.3 Potential Countermeasures 
 Countermeasures were selected for both crash risk factors identified for Thurston 
County as well as crash risk factors identified for vehicles transporting hazardous 
materials.  Crash factors identified for vehicles transporting hazardous material on a 
roadway classified as interstate were not considered when selecting countermeasures 
because there are no roadways classified as interstates within Thurston County.   
7.3.1 Multivehicle   
Intersections 
 Intersections were found to be a risk factor for both vehicles transporting 
hazardous material, as well as all crashes within Thurston County.  There are several 
major intersections within Thurston County such as the intersection of Highways 75 and 
77, 77 and 94, 75 and 94, 94 and 9, and 9 and 16.  For these major intersections, the 
countermeasure suggested was to convert high speed rural intersections to a roundabout.  
This CMF was reported as a 0.33, with a quality rating of two stars.  Area type was 
specified as rural, and crash type and crash severity were both listed as all.  Within the 
village of Winnebago, they have already installed a roundabout at the intersection of 
Highway 75 and 77.  Since its installation in 2009, there has only been one injury crash 
reported in that area.  Not only do roundabouts limit conflict areas within the intersection, 
they also serve to slow down vehicles when entering a rural community along the 
highway.   
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.    
Angle Crashes 
To address angle crashes, the countermeasure selected was to install centerline 
rumble strips.  The CMF reported was 0.727, with a quality rating of three stars.  The 
report addressed all crash severity, and the crash type addressed was angle, head on, rear-
end, sideswipe, single vehicle, and other.  This countermeasure is intended for undivided 
highways in rural areas.   
Rear-end Crashes 
 Although rear-end crashes are included in the crash type being addressed for the 
countermeasure discussed for angle crashes, an additional suggestion was made to 
specifically address rear-end crashes.  For rear-end crashes occurring at stop-controlled 
intersections, the countermeasure selected was provide “Stop Ahead” pavement 
markings, in areas where the previous condition was no “Stop Ahead” pavement 
markings.  This countermeasure produces a CMF of 0.33, and a quality rating of four 
stars.  This is meant to address all crash types and severity in rural areas. 
 
7.3.2 Single vehicle  
Animal in Roadway 
 Only one CMF was provided by the Crash Modification Clearinghouse addressing 
animal/vehicle crashes.  The countermeasure provided was to install light-reflecting 
devices, and the CMF was 0.995 with a quality rating of three stars.  A CMF of 0.995 
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indicates that although this countermeasure is expected to reduce the number of crashes 
between vehicles and animals, this reduction is only slight.  Further countermeasures 
suggested by the Tribal Transportation Strategic Safety Plan include fencing, shoulder 
widening, and warning signage, but it noted even these countermeasures have limited 
success (35).   
Overturn/Rollover 
The installation of edge line rumble strips was selected as a suggested 
countermeasure for runoff road crashes for fatal, serious injury, minor injury, or possible 
injury (K, A, B, C) crash severity.  This countermeasure has a CMF of 0.67 and a five-
star quality rating.  Area type is specified as rural, but roadway type is not specified.  
Centerline plus shoulder rumble strips were selected as a suggested countermeasure for 
runoff road crashes of all severity.  This countermeasure has a CMF of 0.613 and has a 
five-star quality rating.  This CMF is the result of adding centerline rumble strips to a 
roadway with existing shoulder rumble strips.  It is noted this does not include 
intersection related crashes or crashes between vehicles and animals.    
 Due to the fact that rumble strips do not do anything to mitigate the risk of a 
rollover once a vehicle leaves the roadway, as can happen when a vehicle swerves to 
avoid, an additional countermeasure was sought.  Flatten side slope from 1V:3H to 
1V:4H was selected for runoff road crashes of all severity.  This countermeasure has a 
CMF of 0.82, but it has no rating due to insufficient information.  The actual side slope 
for all areas along Highway 75 and 77 in Thurston County was not determined as part of 
this research, but 1V: 3H to 1V: 4H was chosen as a suggested countermeasure because 
1V: 3H is considered traversable but not recoverable and 1V: 4H is considered both 
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traversable and recoverable (36).  A shallower angle, such as 1V: 6H is more desirable, 
but not always feasible due to land availability and geography.  In the event all three of 
these countermeasures were applied together, the CMFs of each would be multiplied to 
determine the expected decrease in crashes as a result.     
Alcohol  
 Surprisingly, the Crash Modification Factors Clearinghouse does not address 
alcohol involved crashes.  The Tribal Transportation Safety Strategic Plan addresses 
alcohol use on Reservations.  The strategic plan emphasizes tribal government and law 
enforcement involvement including sobriety checkpoints.  Based on the crash tree 
analysis performed in Chapter 5, sobriety checkpoints would be best served along 
Highways 75 and 77.  This was further confirmed by the GIS analysis performed in 
Chapter 6 which identified Highway 77 near the village of Walthill as a good candidate 
for sobriety checkpoints.   
Pedestrian 
Although the Crash Modification Factors Clearinghouse provided many CMFs for 
pedestrian crashes, none of the rated CMFs were appropriate to use in a rural setting.  
Solutions such as adding sidewalks was only available as an unrated countermeasure and 
provided a CMF between 0.11 and 0.35.  Area type (urban/rural/suburban) was not 
specified.  The Tribal Transportation Strategic Safety Plan suggests providing safe 
infrastructure for walking and to provide lighting where pedestrian activity occurs near a 
roadway (35).  This solution is ideal, but very costly and would take years to implement 
if funding was ever provided.  A study done by the Federal Highway Administration in 
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2004 found education/media to be the most favored intervention among Native American 
focus group participants.  This includes educating pedestrians of safe practices, educating 
drivers of safe practices, providing clear signage indicating when drivers have entered a 
community, and the strict enforcement of speed limits (34).  It is emphasized within the 
report education can only be successful when coupled with enforcement, engineering, 
and community-based intervention.  A unique aspect of community-based intervention on 
Native American Reservations highlighted in the report was the need to have elders 
within the community show support for intervention due to the importance of elders in 
Native American culture (34).   
 
7.4 Countermeasure Conclusions and Recommendations  
 Many countermeasures were suggested to address several risk factors that had 
been identified within Thurston County based on reported crash data.  It is understood not 
every countermeasure suggested would or could be implemented.  Although budgets and 
feasibility were considered when selecting countermeasure suggestions, budgets and 
community buy in will always limit what is possible to implement.  With that being said, 
a cost benefit analysis was not performed as part of this thesis.  Ideally, a county would 
select one or two countermeasures to implement to increase transportation safety.  It 
should also be noted countermeasures are in no way an all or nothing commitment.  
Converting one high speed intersection to a roundabout does not mean every intersection 
must also be converted.  The most problematic areas, such as the intersection of Highway 
9 and 94 near the village of Pender, may be better candidates to receive intervention if 
only one area can be selected.   
103 
 
Chapter 8 CONCLUSION AND RECOMMENDATIONS 
8.1 Conclusions 
 The major finding in this thesis is that  high severity crashes are being under 
reported in Thurston County.  This was based on an analysis of crash data from across 
Nebraska and from interviews with Thurston County stakeholders.  It was also concluded 
Thurston County has a higher number of fatal, pedestrian, and alcohol involved crashes 
than comparable areas of Nebraska.  Because Nebraska safety funds are based on crash 
data, this means the citizens of Thurston County may not be receiving the mitigation 
funds to which they are entitled. 
 One major finding was only one of the survey respondents knew they had the 
right to petition BNSF to find out the types of hazardous goods being transported through 
their communities.  To their credit, the authorities are now making inquiries to obtain this 
information and include as part of the hazardous goods response plans.  It is further 
recommended research be conducted to see if this is an isolated case or whether this is an 
issue in other Native American areas.  If so, an education program would be warranted. 
In addition, it was found Thurston County has had incidents of hazardous material 
spills such as diesel fuel or liquid fertilizer, but nothing catastrophic.  It is important local 
officials such as law enforcement, fire department, and emergency managers continue to 
exercise mock incidents and stay current on training to prepare in the event of a spill.  As 
discussed in the paragraph above, these should be conducted in conjunction with the 
types of hazardous materials being transported through the communities. 
From the GIS analysis, it was determined crash hot spots exist along Highway 77 
between and including the villages of Walthill and Winnebago, as well as around the 
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village of Pender, based on reported crashes.  It was determined crashes involving 
animals are overrepresented in these areas.  In the area of Highway 77, near the village of 
Walthill, crashes involving alcohol were found to be overrepresented with one quarter of 
crashes reported in that area involving alcohol.  The GIS analysis for crashes involving 
vehicles transporting hazardous material statewide was inconclusive.   
Based on the crash tree analysis for reported crashes occurring within Thurston 
County, the most common junction type for a crash to occur was an intersection.  When a 
tractor trailer was involved in a crash on the highway in Thurston County, it was most 
often at an intersection.  When crashes occurred at locations other than a junction, the 
most common harmful event was overturn/rollover.  This finding is consistent with the 
finding that most crashes occurring on highways within Thurston County were single 
vehicle crashes.  Crashes involving alcohol were found to be most common on the 
highways, specifically Highways 75 and 77, and attributed to the majority of fatal crashes 
in Thurston County.  Although pedestrian and bicycle crashes are overrepresented in 
Thurston County, there did not appear to be a clear link between lighting condition and 
pedestrian crashes.  For crashes involving vehicles transporting hazardous materials 
statewide, it was determined crashes happened most often at intersections on highways.  
This is further confirmed by the most common number of vehicles involved in a crash 
with a vehicle transporting hazardous material as being two.   
Based on the risk factors identified during the GIS analysis and the crash tree 
analysis, countermeasures were suggested based on information obtained from the Crash 
Modification Factors Clearinghouse.  These countermeasures are intended to address the 
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risk factors identified to decrease the risk of a crash ever occurring.  A cost benefit 
analysis should be performed before implementing countermeasures. 
8.2 Recommendations  
 It is recommended further study be done in this area before any major 
countermeasures suggested in Chapter 7 are implemented.  In the event the findings in 
this thesis are confirmed, countermeasures will be needed to address the risk factors 
identified.  It is recommended the countermeasures identified in this thesis should be 
considered for potential implementation.  Funding will always be an issue when trying to 
make major engineering changes to roadways.  However, by using up to date and 
accurate data and using proper economic analyses it is anticipated a number of these 
improvements will be justified. 
Specific to the countermeasures suggested, education of the citizens relating to 
pedestrian safety would be an attainable countermeasure that can be implemented without 
any further study.  This could include campaigns within the schools and driver’s 
education programs.  Another easily implemented countermeasure would be to run 
sobriety checkpoints along Highway 75 and 77 to address the high number of alcohol 
involved crashes.  In addition, DOT has a car involved in an alcohol crash that can be put 
on display as an education tool and a deterrent from driving while intoxicated.  These are 
just a few countermeasures that could easily be implemented to address the risk factors 
identified in this thesis.   
To answer the many remaining questions, more research is required.  Better data 
collection is recommended to gather information on how much hazardous material is 
being transported through Thurston County.  This could be done via cameras recording 
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truck traffic on Highways 75 and 77.  Further, at a time without COVID-19 when 
researchers can travel safely, it is recommended more information on crash reporting is 
gathered from stakeholders within Thurston County.  Collecting physical crash sheets 
from law enforcement and comparing those to the reported crash data provided by DOT 
may give more insight on underreporting of crashes within Thurston County.  It is highly 
recommended further study is done to determine if crashes are being underreported in 
Thurston County, and what barriers are responsible for underreporting.  Until this is 
addressed, data sets will be incomplete, and researchers will only be getting a partial idea 
of the safety trends within the County.     
One of the challenges of conducting research within a rural community or a 
community that is home to a Native American Reservation is the lack of up-to-date 
resources online.  That fact makes face to face contact with stakeholders all the more 
valuable and important.  This research is important to the people in Thurston County and 
many stakeholders were eager to provide information because they recognize the risk 
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This appendix shows the raw survey data as well as a blank survey.   
 
This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 




Please describe your role within your jurisdiction? 
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 
Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
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Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Are you familiar with what a hazard mitigation plan is and the benefits of participating in 
the hazard mitigation plan in your Natural Resource District? 
Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 





This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 
Please identify your name, your title, and your jurisdiction that you represent. 
Name: Tom Perez 
Title: Thurston County Emergency Manager 
Jurisdiction represented: Thurston County  
Please describe your role within your jurisdiction? 
Plotting and planning for all hazards in the county. 
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
Yes, knows that there are hazardous materials being transported through and over the 
county (by plane from across the river) does not know the specifics on loads or types. 
Recommended speaking with Jurell Grant of Omaha Nation and Matt May of Winnebago 
as they are the EM for those tribes. 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 




Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
No, all plans are fluid and are by a case by case basis they will mostly refer to the LEOP.  
Their goal is to contain it until BNSF responds.  They will also decide whether or not 
they need to evacuate as an immediate response to a leak. 
Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
No, all plans are fluid and are by a case by case basis they will mostly refer to the LEOP.  
Tom is a facilitator during a disaster and becomes the “what do you need” guy.  Matt 
May is a Haz Mat Tech and teaches Haz Mat response, so most fire departments have had 
training on responding. This depends on who is affected.  It is up to each local agency 
(fire department, etc.) to exercise their own plans.   
Recently there was a diesel leak on 77 and they were called out, determined it was diesel 
and took steps to reduce ignition risk.  A manure leak also occurred recently, and steps 
were taken to ensure the water was not contaminated. 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Same as above. 
Are you familiar with what a hazard mitigation plan is and the benefits of participating in 




Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
Yes. Papio-Missouri River NRD and Lower Elkhorn NRD.  Both plans are being 
updated.  Two years back to back of flooding and a global pandemic has changed the way 
they approach what could be a potential hazard faced by the NRD.  Roundabouts were 
added to Winnebago as a result of the last HMP in an effort to slow down traffic through 
town.  They are also updating their siren systems to alert the community of an 
emergency. 
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 
If there is a haz mat specific crash, the fire department will notify Tom, Nebraska State 
Patrol will be notified, and the Regional EPA office will be notified.  Tom will also 
notify the tribal emergency manager depending on the jurisdiction of the incident.    







This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 
Please identify your name, your title, and your jurisdiction that you represent. 
Name: Dan Waddle 
Title: Nebraska Department of Transportation State Traffic Engineer 
Jurisdiction represented: State of Nebraska 
Please describe your role within your jurisdiction? 
Oversite of traffic control and studies, you keep crash records 
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
There are; unknown types 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 
Not aware strategic planning has rail section Jodi Gibbson  
Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
Districts have plans and they are usually contacted by NSP for traffic control 
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Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
Contingency plans, they are second responders 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Same as above 
 Are you familiar with what a hazard mitigation plan is and the benefits of participating in 
the hazard mitigation plan in your Natural Resource District? 
Not really familiar  
Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
N/A 
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 
Yes, collected from law enforcement 




This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 
Please identify your name, your title, and your jurisdiction that you represent. 
Name: Jason Lawrence Sr 
Title: Chief of Police 
Jurisdiction represented: Winnebago Reservation/All of Indian Country  
Please describe your role within your jurisdiction? 
As a Federal Officer jurisdiction is over all of Indian Country if needed, but primarily 
over the Winnebago Reservation, regardless of county or state borders.   
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
All three are transported through Winnebago.   
Rail: There is free training on hazardous material response offered by the railroad 
annually.  Generally, their agency relies on the railroad police to address railroad issues.  
The only time they are concerned with hazardous rail cars is if they are stopped on the 
tracks in town. 
Road: Highway Patrol Carrier enforcement has a regular presence in Winnebago.  There 
is an annual update on vehicles transporting hazardous material, review of things such as 
placard recognition.  One thing they are very aware of is if there is any bottlenecking due 
to a crash or any other reason, they do not want trucks with hazardous material to be 
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stopped on the side of the road, vulnerable to crashes.  They try to ensure that those 
vehicles are able to drive through.  So far, they have had a couple crashes in recent 
memory involving tankers, but no hazardous spills have occurred.  They do have a 
Hazardous Response Action Plan; it mainly entails following the wind and ensuring that 
they are able to stay upwind of any dangerous materials. 
Pipeline: Believes the only pipeline running through the area is a Natural Gas line. 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 
Never contacted but requested more information so that he can contact them because he 
would like to know what is being transported. 
Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
Yes, they have a plan and the last time they exercised it was 4 years ago they did a mock 
derailment with the Winnebago fired department, EMS, and Thurston County Sheriff’s 
Department  
Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
Yes, exercised at the same time as the derailment event.  Had NSP and department of 
roads involved as well.  One thing that concerns the Chief in the event of a hazardous 
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material spill is the bottlenecking issue since Winnebago is a crossroads for Highway 77 
and 75.  Chief Lawrence made the comment regarding bottlenecking, “we are an accident 
waiting to happen”.  In addition, there are several bridges in the area that cannot handle 
an 80,000lb load.  Money earmarked for a new bridge was awarded to the tribe after 
flooding in 2019, but as of February 2021, no new bridge had been installed. 
At this time Chief Lawrence Sr was called out to respond to a semi-truck engulfed in 
flames on Highway 77 and the survey was cut short. 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Are you familiar with what a hazard mitigation plan is and the benefits of participating in 
the hazard mitigation plan in your Natural Resource District? 
Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 






This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 
Please identify your name, your title, and your jurisdiction that you represent. 
Name: Don Butler 
Title: NDOT Highway Safety Engineer 
Jurisdiction represented: State of Nebraska 
Please describe your role within your jurisdiction? 
Improve safety and reduce fatalities across the state by utilizing state and federal funding.  
Collect and analyze crash data. 
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
Yes, to all three, but unsure on the specifics, not something they are currently tracking. 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 
Vaguely aware of that but have never requested the data. 
Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
Not sure if they do specifically, rail division would have a better idea. 
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Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
The central office does not cover that, but the District office may be able to provide that 
information.  Their approach would likely focus more on damage to the roadway and 
recovery. 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Unsure. 
Are you familiar with what a hazard mitigation plan is and the benefits of participating in 
the hazard mitigation plan in your Natural Resource District? 
Not directly aware of that, but supportive of participation in a hazard mitigation plan 
because it is important.   
Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
Not sure. 
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 
All the crash data that is collected is submitted to NDOT.  They are the record keepers for 
the state.   
If not, who is responsible for reporting crashes in your jurisdiction?  
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This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 
Please identify your name, your title, and your jurisdiction that you represent. 
Name: Kevin Domogalla 
Title: District 3 Engineer 
Jurisdiction represented: District 3 (Northeast Nebraska) 
Please describe your role within your jurisdiction? 
Responsible for maintenance and operations of state highways  
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
Not positive, assumes that there are some, but can’t verify anything specifically 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 
Was not aware 
Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
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That would fall under their emergency response operations. Not specific for rail 
hazardous material, but would act as a supporting agency (directing traffic and ensuring 
the operation of roadways) 
Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
Similar to rail, in the past they have assisted in responding to propane, diesel, and liquid 
fertilizer spills. 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Similar to what was previously stated, but not aware of any pipeline leaks that have 
happened in the past. 
Are you familiar with what a hazard mitigation plan is and the benefits of participating in 
the hazard mitigation plan in your Natural Resource District? 
Not Aware 
Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
Not aware specifically 
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 
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No, individuals involved in crashes or state, and local police are responsible for reporting 
crashes. 
If not, who is responsible for reporting crashes in your jurisdiction? 
N/A 
They ran a traffic study north of the village of Winnebago and there was evidence that 
crash reporting was being done inconsistently.  One aspect that led to confusion was the 
road naming of Highway 75/Highway 77 as it runs through the village.  This led to 




This survey is to gauge planning and awareness of elected and appointed government 
officials with respect to hazardous material risk on transportation networks in Thurston 
County.  The intent of this survey is to gain information for research. 
Please identify your name, your title, and your jurisdiction that you represent. 
Name: Esther Warner 
Title: Bureau of Indian Affairs Realty Assistant  
Jurisdiction represented: Native American Reservations in Nebraska: Omaha, 
Winnebago, and Santee Sioux 
Please describe your role within your jurisdiction? 
Work with trust assets and helping people to understand their assets and their options.   
Do you know if any hazardous materials are transported through your jurisdiction by 
road, rail, or pipeline? If so, what types? 
Yes, has seen trucks traveling through the area labeled as carrying hazardous material 
Are you aware that BNSF railway is required by law to inform local elected officials and 
first responders of the hazardous material being transported through their jurisdictions on 
BNSF rail lines? If yes, have you ever contacted them for information? 
Yes, aware but has never contacted them.   
Does your agency have a designated plan to respond if a train car derailed and leaked 
hazardous material in your jurisdiction? If so, has this plan been exercised? 
Thinks so, but not sure. 
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Does your agency have a designated plan to respond if a semi-trailer truck, such as a 
tanker truck had a hazardous material leak, such as a crash, on the highway in your 
jurisdiction?  If so, has this plan been exercised? 
Thinks so, but not sure. 
Does your agency have a designated plan to respond if a pipeline leaked hazardous 
material in your jurisdiction?  If so, has this plan been exercised? 
Yes, they have a plan, but has not been exercised in the four years she has been with the 
BIA  
Are you familiar with what a hazard mitigation plan is and the benefits of participating in 
the hazard mitigation plan in your Natural Resource District? 
No 
Does your jurisdiction participate in a hazard mitigation plan?  If so, what hazards does it 
identify and what is being done to mitigate them?   
Not sure 
Is your agency responsible for collecting and/or reporting crashes in your jurisdiction?  If 
so, how do you report crashes? 
No 
If not, who is responsible for reporting crashes in your jurisdiction? 





This appendix serves as a guide to the GIS analysis performed in Chapter 5. 
Kernel Density Map of All Crashes in Thurston County  
The Summary Crash Data file provided by the Nebraska Department of 
Transportation was imported into GIS as a SHP file as well as Truck and Bus Crash Data 
SHP file which is crash data specific to heavy motor vehicles and buses.  In order to 
focus the Summary Crash data to Thurston County, the Select Attribute by Location tool 
within GIS was used to select all of the crashes within Thurston County.  The Create 
Layer from Selected tool was then used to create a layer including only crashes within 
Thurston County.   
From the Spatial Analysis Toolkit, the Kernel Density Tool was selected.  The 
Thurston County Crash data layer was selected for the input, and “None” was selected for 
the population field in order to county each crash as a single value rather than assigning a 
value based on a selected attribute.  Output Cell Size was initially left at default, which 
was 0.012, but after running the analysis, the results were pixilated.  In order to gain more 
accurate, and smooth results, the output cell size was changed to 0.0005 after serval 
iterations of trial and error.  Search Radius was left to be auto calculated.  GIS uses the 
following to explain how the default search radius is calculated, “The default search 
radius (bandwidth) is computed specifically to the input dataset using a spatial variant of 
Silverman's Rule of Thumb that is robust to spatial outliers (that is, points that are far 
away from the rest of the points)”, (29).  Area Units was set to Square Map Units, which 
is the same as the input feature class.  The Output Cell Values was set to Densities, which 
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represents the predicted density value.  Finally, for Method, Planar was selected because 
the data is two dimensional.  Figure B.1. is a screenshot of the Geoprocessing window. 
 







This appendix shows all of the Pivot Tables and graphs that were created in Excel for 




Curved and level 134 
Curved and on hilltop 9 
Curved and on slope 71 
Not stated 182 
Straight and level 955 
Straight and on hilltop 88 
Straight and on slope 635 
(blank)  
Grand Total 2074 
 
 












































Row Labels Count of surf_cond 
Dry 1425 
Ice 78 































Row Labels Count of num_lanes 
Five lanes 6 
Four lanes 5 
Not stated 212 
One lane 151 
Six or more lanes 7 
Three lanes 6 
Two lanes 1687 
(blank)  



























































































Bicycle (Pedalcycle) 7 
Bridge overhead structure 3 







Guardrail (History) 1 















Guardrail face 43 
Highway traffic sign post 29 
Immersion 1 
Jackknife 5 
Light/luminaire support 4 
Mail box 7 
Motor vehicle in transport 590 
Other 4 
Other fixed object 29 
Other movable object 4 
Other non-collision 8 
Other post, pole, or suppt 9 
Overturn/rollover 255 
Parked motor vehicle 322 
Pedestrian 20 
Railway vehicle 4 
Tree 65 
Unknown 8 
Unknown fixed object 1 
Unknown non-collision 3 
Utility pole 29 
Work zone maint. 
equipment 5 
(blank)  








Beyond left shoulder 171 
Beyond right shoulder 194 
Median 6 
Off roadway (unknown) 411 























































































































Left-turn leaving 28 
Not applicable 1484 
Rear-end 137 
Sideswipe (opposite) 28 
Sideswipe (same) 29 
Unknown 3 
(blank)  




























































Row Labels Count of inv_type 
City Police 308 
County Sheriff 1123 
Nebraska State Patrol 165 
Not investigated 259 
Other Agency 219 
(blank)  















































































Row Labels Count of acc_sev 
Disabling Injury 111 
Fatal 40 
Non-Reportable 415 
Possible Injury 249 
Property Damage Only 1059 
Susp. Serious Injury 19 
Visible Injury 181 
(blank)  
Grand Total 2074 
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This appendix has every Priority County List for the state of Nebraska starting in fiscal 









 2017 FAB *Youth *All Other *Low
Congressional FAB *Crash *Alcohol *Speed 16-20 Factors Occ/Prot 2016
District County Crashes Rate Rate Rate Rate Rate Percentage Population**
Three Adams 58 22.91 3.16 0.79 10.27 18.96 61.3% 31,684
Three Buffalo 141 20.48 1.45 1.31 4.36 17.72 71.3% 49,383
One Cuming 23 16.42 3.57 1.43 3.57 11.42 57.1% 9,016
Three Dakota 38 18.87 3.97 0.50 3.97 14.40 61.5% 20,465
Three Dawson 65 13.36 2.88 1.44 2.88 9.04 61.6% 23,640
One Dodge 116 31.61 2.73 1.91 7.36 26.98 77.8% 36,757
Two Douglas 1,527 33.06 3.70 0.69 6.52 28.67 69.3% 554,995
Three Gage 68 28.19 3.32 0.83 8.29 24.04 64.9% 21,799
Three Hall 188 26.49 2.40 0.28 4.51 23.81 81.7% 61,705
Three Jefferson 20 22.84 5.71 1.14 4.57 15.99 59.1% 7,177
One Lancaster 948 37.20 3.81 0.78 8.71 32.61 86.7% 309,637
Three Lincoln 109 16.32 1.50 1.05 3.29 13.77 71.2% 35,550
One Madison 92 29.52 2.57 0.96 5.13 25.99 76.1% 493
Three Phelps 25 21.11 4.22 0.84 4.22 16.04 72.9% 9,266
One Platte 86 25.07 2.33 0.87 4.66 21.87 79.4% 32,861
Three Red Willow 28 24.43 5.24 0.87 6.11 18.33 68.0% 10,722
Three Saline 28 22.63 7.27 2.42 1.62 12.93 57.4% 14,331
One/Two Sarpy 336 24.36 1.74 0.51 6.09 22.11 89.4% 179,023
One Saunders 43 17.57 0.82 1.63 4.49 15.12 69.4% 21,038
Three Scotts Bluff 96 31.24 1.30 0.98 7.48 28.96 74.4% 36,422
One Washington 51 25.58 2.51 0.50 6.52 22.57 76.5% 20,603
Three Wayne 28 32.70 3.50 3.50 10.51 25.70 62.3% 9,365
22 County Population 1,495,932
Statewide 5,017 23.88 2.63 0.89 5.10 20.36 74.3% 1,907,116
78%
of Population
**U.S. Census Bureau Population Estimate as of December 2016 Revised 2/20/19
**Population information is used to document the percentage of state's population represented. 
Nebraska 2017 data is the most current data for the FY2020 Plan         Provided by: NDOT Highway Safety Office, PO Box 94612, Lincoln NE
NEBRASKA PRIORITY COUNTIES FOR FY2020
COUNTY CRASH RATE compared to STATE CRASH RATE
PER 100 MILLION MILES
Blue indicates High Crash Rates for Alcohol, Speed and Youth and Red indicates Low Occupant Protection Usage 
Data taken from 2017 Standard Summaries, Fatal, A & B (FAB) Injuries, Statewide and County      
* Rates for county alcohol, speed, youth, and other factors are based on county crash reports for 
Fatal, A and B type injury crashes per 100 million miles per county using 2017 Annual Vehicles Miles - NDOT.









 2018 FAB *Youth *All Other *Low
Congressional FAB *Crash *Alcohol *Speed 16-20 Factors Occ/Prot 2018
District County Crashes Rate Rate Rate Rate Rate Percentage Population**
Three ADAMS 58 23.42 3.23 1.21 5.65 18.98 73.7% 31,364
Three BUFFALO 123 18.14 1.77 1.92 3.10 14.45 78.4% 46,102
One CASS 73 15.84 1.52 2.82 2.17 11.50 77.6% 25,241
One COLFAX 26 19.31 2.97 2.97 2.97 13.37 47.8% 10,515
Three DAWES 17 17.36 4.08 6.13 4.08 7.15 60.9% 9,182
One DODGE 100 26.62 3.19 1.33 4.79 22.09 81.7% 36,691
Two DOUGLAS 1491 32.58 3.78 1.14 3.78 27.67 70.1% 517,110
Three GAGE 53 22.40 3.80 1.69 2.54 16.91 73.3% 22,311
Three HALL 185 26.75 2.75 1.59 3.18 22.41 84.0% 58,607
One LANCASTER 991 38.98 3.58 2.32 6.18 33.08 86.9% 285,407
Three LINCOLN 107 16.36 1.53 1.53 1.99 13.30 72.4% 36,288
One MADISON 91 28.90 1.91 2.22 5.08 24.77 75.4% 34,876
Three MERRICK 23 15.76 2.74 2.06 2.74 10.96 69.2% 7,845
Three PHELPS 24 21.17 1.76 2.65 7.06 16.76 64.8% 9,188
One PLATTE 81 23.20 2.01 0.86 3.44 20.34 88.0% 32,237
Three SALINE 35 29.34 5.03 1.68 5.87 22.64 78.6% 14,200
One/Two SARPY 385 27.51 2.93 1.57 5.86 23.01 88.7% 158,840
One SAUNDERS 48 18.01 0.38 1.88 1.88 15.76 73.1% 20,780
Three SCOTTS BLUFF 99 32.59 2.63 2.63 6.25 27.32 80.1% 36,970
One SEWARD 59 14.02 1.19 1.43 2.38 11.41 85.6% 16,750
Three SHERIDAN 18 21.38 4.75 3.56 2.38 13.06 51.2% 5,469
Three WAYNE 23 25.25 4.39 2.20 5.49 18.66 40.7% 9,595
Three YORK 51 13.44 1.05 2.64 2.11 9.75 76.1% 13,665
23 County Population 1,439,233
Statewide 4,928 23.50 2.50 1.50 3.50 19.40 76.7% 1,826,341
79%
of Population
**U.S. Census Bureau Population 2010. Revised 3/12/2020
**Population information is used to document the percentage of state's population represented. 
Nebraska 2018 data is the most current data for the FY2021 Plan         Provided by: NDOT Highway Safety Office, PO Box 94612, Lincoln NE
NEBRASKA PRIORITY COUNTIES FOR FY2021
COUNTY CRASH RATE compared to STATE CRASH RATE
PER 100 MILLION MILES
Blue indicates High Crash Rates for Alcohol, Speed and Youth and Red indicates Low Occupant Protection Usage 
Data taken from 2018 Standard Summaries, Fatal, A & B (FAB) Injuries, Statewide and County      * Rates for county alcohol, speed, youth, and other factors are based on county crash reports for 
Fatal, A and B type injury crashes per 100 million miles per county using 2018 Annual Vehicles Miles - NDOT.
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 2019 FAB *Youth *All Other *Low
Congressional FAB *Crash *Alcohol *Speed 16-20 Factors Occ/Prot 2019
District County Crashes Rate Rate Rate Rate Rate Percentage Population**
Three ADAMS 47 18.97 1.61 1.21 4.44 16.14 72.3% 31,363
Three BOX BUTTE 24 24.48 3.06 2.04 11.22 20.40 70.3% 10,783
Three BUFFALO 115 16.78 1.90 0.88 6.28 14.01 69.8% 49,659
One CASS 66 13.64 0.83 1.45 4.96 12.20 69.4% 26,248
Three CEDAR 25 17.91 1.43 0.00 7.16 16.48 52.9% 8,402
Three DAKOTA 23 11.06 2.89 1.92 4.33 6.73 64.2% 20,026
Three DAWSON 44 9.06 0.62 0.00 2.06 8.44 69.3% 23,595
One DODGE 80 20.98 2.10 1.05 7.87 18.10 72.2% 36,565
Two DOUGLAS 1163 24.88 3.59 1.50 7.55 19.87 67.5% 571,327
Three GAGE 44 18.54 0.84 1.26 7.58 16.43 61.3% 21,513
Three HALL 163 23.21 3.42 1.00 8.26 18.94 72.4% 61,353
Three HAMILTON 25 7.86 0.31 1.57 2.20 6.29 61.2% 9,324
One LANCASTER 691 26.68 3.01 1.16 9.61 22.58 86.9% 319,090
Three LINCOLN 90 13.98 1.55 1.24 5.28 11.19 66.7% 34,914
One MADISON 56 17.83 2.23 0.96 6.37 14.96 79.2% 494
One OTOE 28 10.12 1.45 1.45 1.08 7.59 68.9% 16,012
One PLATTE 59 17.24 1.75 0.88 6.72 14.61 83.6% 33,470
One/Two SARPY 247 17.09 1.38 0.48 6.50 15.36 87.1% 187,196
One SAUNDERS 39 14.59 1.12 2.99 4.49 10.85 66.1% 21,578
Three SCOTTS BLUFF 85 27.54 3.56 0.65 10.37 23.33 66.9% 35,618
One SEWARD 47 11.19 1.19 0.95 4.05 9.28 83.8% 17,284
One WASHINGTON 39 17.64 2.71 1.36 6.33 13.57 65.5% 20,729
Three YORK 39 10.47 1.07 0.54 2.68 8.86 69.4% 13,679
23 County Population 1,570,222
Statewide 3,883 18.08 2.22 1.15 5.90 15.04 71.9% 1,934,408
81%
of Population
**U.S. Census Bureau Population as of July 1, 2019. Revised 1-29-21
**Population information is used to document the percentage of state's population represented. 
Nebraska 2019 data is the most current data for the FY2022 Plan         Provided by: NDOT Highway Safety Office, PO Box 94612, Lincoln NE
NEBRASKA PRIORITY COUNTIES FOR FY2022
COUNTY CRASH RATE compared to STATE CRASH RATE
PER 100 MILLION MILES
Blue indicates High Crash Rates for Alcohol, Speed and Youth and Red indicates Low Occupant Protection Usage 
Data taken from 2019 Standard Summaries, Fatal, A & B (FAB) Injuries, Statewide and County      
* Rates for county alcohol, speed, youth, and other factors are based on county crash reports for 
Fatal, A and B type injury crashes per 100 million miles per county using 2019 Annual Vehicles Miles - NDOT.







 2016 FAB *Youth *All Other *Low
Congressional FAB *Crash *Alcohol *Speed 16-20 Factors Occ/Prot 2016
District County Crashes Rate Rate Rate Rate Rate Percentage Population**
Three Adams 62 24.53 4.35 3.16 8.31 17.01 65.8% 31,684
Three Buffalo 145 22.82 1.89 0.94 6.45 19.99 76.1% 49,383
One Cass 43 9.72 0.68 1.36 2.94 7.68 83.9% 25,767
Three Custer 35 21.55 4.93 1.85 3.69 14.78 57.1% 10,807
One Dakota 37 17.94 0.97 1.45 4.36 15.52 67.8% 20,465
Three Dawson 73 15.25 1.46 1.04 2.92 12.74 74.2% 32,640
One Dodge 110 30.37 0.83 1.38 8.84 28.16 83.4% 36,757
Two Douglas 1,556 33.70 3.73 1.04 9.07 28.93 70.9% 554,995
Three Gage 66 28.12 4.26 1.28 8.95 22.58 72.1% 21,799
Three Hall 178 25.31 2.70 1.14 7.11 21.47 77.8% 61,705
Three Hamilton 34 10.85 0.64 0.64 4.15 9.57 75.3% 9,186
One Lancaster 1,103 42.51 4.51 0.81 12.03 37.19 87.4% 309,637
Three Lincoln 151 23.43 2.64 1.40 5.43 19.40 68.0% 35,550
One Madison 78 25.09 1.61 0.97 9.01 22.52 76.3% 35,015
Three Merrick 35 25.12 2.15 1.44 3.59 21.53 78.5% 7,828
One Otoe 35 13.66 1.17 1.95 2.73 10.54 49.4% 16,081
One Platte 97 28.48 3.82 2.35 8.22 22.32 69.7% 32,861
One/Two Sarpy 377 26.57 1.97 1.20 8.67 23.40 88.4% 179,023
One Saunders 51 22.10 2.17 3.90 6.07 16.04 83.5% 21,038
Three Scotts Bluff 107 35.01 5.89 1.96 12.43 27.16 77.6% 36,422
One Seward 46 11.28 0.25 2.21 3.43 8.83 83.5% 17,284
One Washington 39 19.84 3.05 1.02 5.09 15.77 74.0% 20,603
Three York 53 14.17 1.87 1.87 4.01 10.42 81.6% 13,794
23 County Population 1,580,324
Statewide 5,279 25.58 2.80 1.36 7.06 21.42 75.8% 1,907,116
83%
of Population
**U.S. Census Bureau Population Estimate as of December 2016 Revised 1/8/2018
**Population information is used to document the percentage of state's population represented. 
Nebraska 2016 data is the most current data for the FY2019 Plan         Provided by: NDOT Highway Safety Office, PO Box 94612, Lincoln NE
NEBRASKA PRIORITY COUNTIES FOR FY2019 
COUNTY CRASH RATE compared to STATE CRASH RATE
PER 100 MILLION MILES
Blue indicates High Crash Rates for Alcohol, Speed and Youth and Red indicates Low Occupant Protection Usage 
Data taken from 2016 Standard Summaries, Fatal, A & B (FAB) Injuries, Statewide and County      
* Rates for county alcohol, speed, youth, and other factors are based on county crash reports for 
Fatal, A and B type injury crashes per 100 million miles per county using 2016 Annual Vehicles Miles - NDOT.




This appendix serves as the risk assessment template which lays out the step by step 
guide for another rural county of county that is home to a Native American Reservation 
to repeat the process described in this thesis.   
TEMPLATE 
This template serves as a guide to identify areas that are at an increased risk of 
experiencing a crash involving a vehicle transporting hazardous material.  This template 
aims to focus on the needs of rural areas and areas that are home to Native American 
Reservations.   
1. Gather statewide crash data (10 years or more) 
Crashes are rare, although the intent is to focus on a rural county, 
statewide crash data is necessary to make an accurate comparison to 
determine overrepresented factors. 
2. Perform an initial overview of the data 
It is important to do an initial overview of the state and county data that is 
of interest.  The intent of this overview is to identify any oddities or 
anomalies within the data.  This will be important during step 4. 
3. Collect background data on the county of interest 
Collect data on stakeholders within the area of interest.  This is especially 
important when working in an area that is home to a Native American 
Reservation due to unique jurisdiction issues and political relationships 
between agencies.  Identify if the county of interest is part of a FEMA 
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sponsored Hazard Mitigation Plan program.  Further, identify which 
communities are participants of the Hazard Mitigation Plan. 
4. Survey stakeholders 
Survey stakeholders at every level, federal, state, and local.  The intent of 
the survey should be to identify what areas, if any, are especially 
vulnerable within the county.  Additional areas of interest within the 
survey would be any major concerns stakeholders have in regards to the 
transportation network in the county.  This is also an opportunity to 
explore explanations for anomalies or oddities found during the initial 
overview of crash data.  A list of recommended stakeholder is as follows: 
1. Highway Patrol/Motor Carrier Enforcement 
2. Sheriff’s Department 
3. City/Tribal Police (Bureau of Indian Affairs)  
4. County Emergency Manager (Tribal Emergency Manager) 
5. Department of Transportation 
6. Local Fire Department 
7. Local elected officials (mayor/tribal council) 
5. Collect crash data 
If resources are available, it is recommended to collect data on major 
highways within the area of interest.  This will provide a more accurate 
indication of how many vehicles with hazardous material placards are 
traveling through the area.   
6. Spatial analysis 
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Using crash data with location, perform a spatial analysis in order to 
identify areas within the county that experience a high number of crashes.  
Further, performing this analysis with hazardous material crash data 
statewide may be able to assist in identifying specific road features that 
contribute to an increased risk of a crash involving a vehicle transporting 
hazardous material.  If a specific roadway feature is identified, for 
example, hairpin turns, then similar roadway features within the county of 
interest should be flagged as areas that are at an increased risk of a crash, 
regardless of crash history.   
7. Crash Data Statistical Analysis 
Further statistical analysis of common factors in crashes within the county 
of interest can easily be performed in Microsoft Excel using Pivot Tables.  
A statewide analysis is also recommended as a metric for comparison.    
8. Identification of Countermeasures  
Once problematic areas and factors that increase the risk of a crash are 
identified, countermeasures must be selected designed to decrease risk.  
The Crash Modification Factors Clearinghouse was used in this thesis.  
Some crash risk factors are not addressed within the Crash Modification 
Factors Clearinghouse, in that event, other sources are needed.  For Native 
American Reservations, the Tribal Transportation Strategic Safety Plan is 
an excellent resource for addressing risk factors that are common among 
Native American Reservations such as restraint use, speed, impaired 
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